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Greg Wessel, 

how long do you wont your cor 
to lost? 



“I’ve been asking 
myself that question for 
the past 10 years. See, 
this '68 Camaro is kind of 
special to me. It was the 
first new car I ever 
owned, a red convertible, 
no less. And before we 
got married. I’d drive 
back and forth across the 
mountains to Reno every 
weekend to visit Karen— 
whether it was snowing, 
sleeting or whatever.' 1 he 
car never let me down! 
Even now it does a lot of 
rough driving 'cause it’s 
the car we use when we 
go skiing. 

“Of course I take 
good care of it. I do all my 
own mechanical work at 
regular intervals, includ- 
ing tune-ups and oil 
changes. And I always 
use Quaker State Motor 
Oil. I’ve been so satis- 
fied with the results that 
I put Quaker State in our 
new ‘second’ car right 
from the start. I hope it’ll 
last as long as the con- 
vertible has, although I 
know it’s a hard act to 
follow. I’ve got well over 
100 thousand miles on 
the old car now, but I’m 
still not making plans to 
turn it in yet.” 

— Greg Wessel 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous toVour Health 
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Folks who appreciate the finer 
things in life own John Deere Chain Saws. 

Sitting, Jawing* Playing checkers. Now that's what 
civilized folks do come a fine sunny afternoon. 

Not sawing logs. 

You want to do your sawing in the morning* when 
there's still some of the night chili left m the air. 

All these old boy Sget John Deere Chain Saws. Just so 
they can make sure they gel clone cutting and get over to the 
store before the sun bums through. 

Some get the bigger ones. Some swear by the smaller 
ones. And Dinner, who always has to one better everybody, got 
himself a John Deere Log Splitter. 

But they at 3 chose that same brand . You can tell. 
They're all done with their cutting. 

And not a one of them looks like he's done a lick of 
work all day long. 



Nothing Runs Like a Deere." 

Kor ;i free folder, write Ji ihn 1 krrt. [ ^-pt. ASJ£. Mol i ne. ] L fi 1265 
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reason 

to buy a Cl levy Chevette. 

$340 l«u than JMJTpyotfc Corolla D»luXs 4-Door 
« 32T less than SO Datiun 210 DftlUXft 4-Ooor 
*1,232 J*t* Ih*r» "®0 VW Rihbkl Custom 4 - Door 

Ruicti on M-a nmlactu re r-s' Suggested Retail Prices, 
(Chevette priced lower in Western sttteaJT#*, 
license and available et]ui[m ant additional. Desti- 
nation charges will vary b-y ioc-eticn and will 
the compari*ons, Ld^c i of stand ard equipment on 
tnese models will vary. 
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Chevy Chevero Cp With friendly 

neighborhood Chevy dealers coast to coast, 
there'll always be convenient service and 
maintenance close by. The i960 Chevy 
w Chevette. it r S a lot of car for the money. 
And that's one heck of a reason to see 
jr Chevy dealer about buy- 
er leasing 
one. 




When it comes to equipment, you'll find few other 
cars that meet Chevette 's standards. * White- 
stripe glass-belted radial tires * Wheel trim rings 

* Bumper rub strips * Body side moldings * AM 

radio* 4-speed manual transmission 

* Reclining front bucket seats* Cut- pile carpeting 
* Even more. (Many features are not standard 

equipment on Chevette Scooter,) 




'4KA 

] The Body by Fisher reason 
l| to buy a Chevy Chevette. 

Solid. Dependable. That's Chevette’s 
unitized Body by Fisher Welded to be rigid 
and structurally tight with double-wall 
construction for added strength. And with 
extensive anticorrosion treatments to 
help make it last. 




$4917 11 the Manufacturer s Suggested Retail Price for the 1980 Chevy Chevette 4-Door Hatchback shown above, which 
includes the following available equipment: Roof Carrier, Deluxe Exterior, Sport Wheel Covers, White-Lettered 
Tires. Sport Mirrors, and Custom Two-Tone Paint (Black with Lrght Camel). Tax, license and destination charges extra. 




’Tks the season for 




I and liandlebar brake levers, just fold 
I down the handlebars, and take it any- 
i I where in the back of your ear. (It 
l & won't leak gas or oil,) 

Here's a dirt bike of another color. 

" Lime green, like its racing cousin, the 
KX80 mini (not shown). The KDX80 has a 
motocross frame and suspension, leading 



YoU'know-who is asking for a motorcycle 
for Christmas. Again. Maybe this year, you'll f 
say yes. 

Go ahead. You're not really giving in, you 1 re 
just giving credit where it's due. To yourself, for 
bringing your kid up right And to your kid, for 
proving that he or she can handle the responsi- j 
bi lity of having a motorcycle. J 

Now that you’ve made the first decision, J 
youl 1 want to start your kid out right r m a ■ 

Kawasaki mini. Because Kawasaki s are '||1 

built by people w T ho understand your 
child's riding needs. And we've got a bike ^ 

for every beginning rider. 



KDX80 



KD80M 



axle front forks, a 16" front wheel 
and an 82cc 2-stroke, reed valve 
engine. 

Look, it’s a street bike. It's a dirt 
bike. It's the KM100 dual-purpose mini 
street-legal and dirt-safe. And its 99cc 
2- stroke rotary valve engine goes a 
long w T ay on a tank of gas. 



So check our mini Christmas list ** 

( Have a good time giving.) 

Here’s a good buy and a good bet for the begin 
ning dirt rider. The KD8GM is built tough, with a 
79cc 2' stroke engine, 5-speed transmission and 
primary starting, so it will start in any gear. With 
our Superlube injection, there's no premixing oil 
and gas. 

You might get attached to this trail bike your- 
self. The KV75 has an automatic 
clutch, 3-speed ^ FI 

transmission, lfrft 



KM 100 



*Manufadurers suggested retail price for the KDWM or the 
KV?5 . excluding freight* dealer prep, title and taxes. Offer 
valid only while supplies last. Avai fable in U. 5 and Canada 
Prices slightly higher in Canada. 

Kawasaki believes in riding safely. Check local laivs 
before you ride. Member of AM A, MIC and MSF '. Specifi- 
cations subject to change without notice , 



KV75 



Kawasaki 

Don't let the good ti mes pass you by. 




LETTERS 

TO THE EDITOR 



Noise? What noise? 

Tilt? subhead "'in the middle of the 
woods" in the article Porta- Amp 
Gives Portable Sound (page 29, Sept. 
*79) struck a raw nerve. Living in the 
Sierra foothills, we used to visit any 
number of places in the nearby 
mountains. No longer. The areas 
have been spoiled by the hordes of 
people who are able to drive their ve- 
hicles directly to a scenic spot and 
crank up their various noise pollu- 
tion devices full bore. Lately, the vi- 
brations have been invading my 
home from as far as a quarter-mile 
away. 

My purpose in visiting the moun- 
tains is to enjoy nature in its natu- 
ral state— not have my blood pres- 
sure elevated by what someone else 
considers music. 

WALTER KOERSCHNER 
RLtXJEC REST, CALIF. 

Mr. Koerschner makes a valid 
point. We merely intended to show 
the portability of the amp. Unfortu- 
nately, one person's music it t often 
another’s noise. 

Enjoyed the Porta-Amp story— a 
very good project. Luckily, values 
given for Fig and R4 are the same, 
because placement of parts on the 
printed circuit is in gross error- It 
doesn't matter, of course, because 
both values are the same, but an er- 
ror like this could be misleading. 

JAMES E. BURNHAM 
PORTERVILLE, CAME, 

Right you are . , . and we hope the 
error didn’t cause much confusion. 

Killer trucks, killer driving 

The article How We'll Run Killer 
Trucks Off The Roads (page 77, Sept. 
’TO) was most appropriate. I've been 
appalled at the speed many truckers 
travel and their lack of concern to- 
ward four-wheel era. This was espe- 
cially true wheti 1 traveled through 
a very hard rainstorm in western 
Pennsylvania this summer. Visibili- 
ty was nearly zero, but the truckers 
rolled right on. While car? pulled off 
the highway to wait out the down- 
pour, the trucks} kept on at high 
speed. 

Perhaps you have alerted some ir- 
responsible drivers to be more re- 
sponsible. 

MRS. DON MATZ 
SAGINAW. MICH. 



There were a few items not men- 
tioned in the otherwise fine "killer 
trucks” story, like the ignorant or 
careless driver of small vehicles. 

In cross-country trips in my pick- 
up and camper, I have seen many 
cars (mostly vans) following big 
trucks so closely it looked as if they 
were bolted together. Other times 
the small vehicle would pull out as if 
to pass the truck, but only go as far 
as the rear wheels of the tractor and 
stay that way for some distance, I 
myself always give the road to the 
trucks, for if a tire blows or there is 
trouble ahead, they will have to 
make a quick stop. 

JAMES W, MAHON 
PLSCATAWAT, N.J. 

No reading problems here 

As the owner of a TftS-80 home com- 
puter, I must Lake exception to your 
remarks; about the percentage of 
failure when using a cassette tape to 
read in a program ( Home Computers 
Thai Plug In and Gof page 86, Aug. 
79). After reading your story 1 sat 
down and read in three different 
programs, 20 ti meft each, without an 
error, 

L.F. £ [SEN BERGER 
ASHE SO RQ. N.C- 

Qhe thi ng sh on Id h e cl a n tied — a re y 
home computer ran accept tapes 
made by itself with almost 100 per- 
cent reliability. The problem comes 
in trying to load tapes from various 
manufacturers. They all have differ- 
ent recording lei?eh and that is what 
Causes the difficulty. 

A little squirt'll do ya 

The article Shape Up Your Mower 
Nmv For Summer Cuff ing (page 189, 
June 79) instructs the owner to 
squirt gas into the cylinder of a 
hard- to- start engine. The manufac- 
turers of all aluminum-block mower 
engines specifically warn against in- 
troducing raw fuel into the cylinder, 
This washes the oil film from the cyl- 
inder wall and permits the piston 
rings to gouge the cylinder. Older 
cast-iron engines can he primed 
without damage, however. 

H.A, REED 
SUBIC BAY 
PHILIPPINE ISLANDS 

Such priming in only u last resort 
when attempting to start a balky en- 
gine , and is not recommended for 



two-cycle aluminum engines* Since 
there's no lubricant in the raw gas. it 
could, but probably wouldn't, cause 
scoring bccnjT.sc there's so little of it 
in the cylinder. Best procedure is to 
find out why the engine isn’t starting 
by checking ignition and fuel sup- 
ply* 

More chemicals 

In regard to Mr. Michael's letter 
{Letters, page 13, July 79), 1 was not 
thinking only of chlorine, but gave 
that as an example of hovv our envi- 
ronment is becoming daily more pol- 
luted by same, without an impartial 
study of just what chemicals and 
how much of them are really neces- 
sary for living. And the word "Jiv- 
ing” should be defined as to whether 
it means a healthy, adequate life for 
all , or the increasing profits of stock- 
holders, 

I would welcome an article on 
chlorine if it also included the fact 
that while 90 percent of drinking 
water depends on chlorine, that 
same chlorine is combining with the 
thousands of other chemicals in tine 
water and forming cancer-causing 
compounds like triha lome thane. 

Mr, Michael ia to be commended 
for doing a study on his own, but if 
he did not know what such a com- 
mon chemical is used for without a 
study, he should consider that he is 
but one of thousands in the chemical 
industry who simply produce, with- 
out any thought or knowledge of the 
end result of their activity. 

The only way to rid ourselves of 
rolling bombs that ride our rails is 
for everyone to accept informed and 
complete responsibility for their ac- 
tions, and that includes not engag- 
ing in actions simply because they 
are personally profitable* 

ANNA E. WA5SE REACH 

N Y. FEDERATION FOR SAFE ENERGY 
SAUCER TIES, N\Y. 

Corrections 

In A Car Battery Powers This 
House (page 147, Sept, 79), we listed 
Jim Cullen as the home’s owner. 
Leonard Kuras, developer of the 
electrical system, is the home's own- 
er. Cullen ia the one who designed 
the system. 

The correct dimensions of the ta- 
ble edge parts (A) of the patio table 
in the May issue on page 290 are IMs 
x 2¥* x 24 inches, not lMi k x 24 as 
shown in the drawing. 1*1 
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DETROIT 




LISTENING POST 





The next decade in Detroit 

Detroit's Big Three are busy reform- 
ulating, and in some cases acceler&t- 
I ing, their future-product plans for 
I the 1980s. 

Genera] Motors now plans to have 
over 90 percent of its passenger cars 
converted to front-wheel drive by 
1085, leaving only performance-ori- 
ented sports tars with the conven- 
tional rear-drive system. As we re- 
ported last month, the sporty L~ear 
front-driver that was to be produced 
for Olds and Buick Divisions by Isu- 
fcu of Japan has been scrubbed, but 
the J-car Chevy Monzs/Fontiac Sun- 
bird replacement is being readied 
for introduction in the spring of 
1981. Also front-d id ve T this little 
beauty is envisioned as a “world 
car,' 1 variations of which will be pro- 
duced in Europe, South America 
and elsewhere in addition to the 
United States. 

The current GM A -car intermedi- 
ates will be downsized to about 1980 
X-car compact size and will convert 
to front -wheel drive for the ’82 mod- 
et year (instead of '83 as originally 
planned) while the A-Special per- 
sonal coupes (Monte Carlo, Grand 
Prix, Cutlass Supreme and Century 
Regal) may wait until '85 for resiz- 
ing and conversion. The standard 
size H- and C-cars are candidates for 
front-drive and another major size- 
down for ’83, also a year sooner than 
previously planned. 

Chevette, the subcompact T-car, 
which would seem to need the pack- 
aging advantages of front-wheel 
drive as soon as possible to remain 
competitive in the tough econobox 
market, apparently will not get it 
until 1985. This must be because? the 
car already has excellent fuel econo- 
my and is a hot-seller in convention- 
al form. GM sees its smallest car as a 
corporate price leader well into the 
1980s and wants to keep the Che- 
vette cheap and simple to produce 
for as tong as possible. 

Corvette and the Camaro/Firehird 
sporty coupes are scheduled for ma- 
jor revamping for '83 and '82, respec- 
lively, but will retain their conven- 
tional rear-drive layouts. 

Ford Ericka program expands 

Ford Motor Co, has canceled its 
"Derby" front-drive program, which 
was to replace the compact Fair- 
mont and Zephyr for '82, but only to 
make way for a more competitive 



(with GM’s X-ears) design. It proba- 
bly wiil be based on a stretched ver- 
sion of the “Ericka" platform sched- 
uled to supercede the current Pinto/ 
Bobcat subcompact next fall. There 
will also be Ericka- based sporty 
coupes intended to go head to head 
with GM's .J-car and Chrysler's 
Omni/Horizon coupes, most likely 
for '82-model introduction. 

Chrysler K-car coming 

Chrysler Corp., meanwhile, is work- 
ing hard to ready its K-car front- 
drive compacts to replace the Vb- 
lare/Aspen series at '81 intro time 
next fall. These will be built on 
stretched Omni/ Horizon platforms 
and will likely have fresh names to 
go with their new, trimmer size. 

Slightly larger but sharing the 
same basic chassis and power train 
will be the '83-model LeBaron and 
Diplomat, Chrysler's full-size ears 
probably will be downsized again, 
also for T 83, and further down the 
road they will share a new front- 
drive platform with the Cordoba and 
Mirada coupes and the soon-to-come 
LuScala superluxury two-door se- 
dan, And word is that the Omnl/Ho- 
rizon coupes will be restyled for ’82 
with a distinct Porsche flavor. 

Good stuff from AMC/ Renault 

American Motors' French connec- 
tion with Renault will yield an up- 
graded 1980 LeCar subcompset this 
winter with mild restyling, nicer in- 
teriors, a new 1.4-liter engine and a 
new four-door model. The larger, 
plusher Renault 18 sedan is due for 
importation a hit later in the year 
and may offer an optional 2.3-liter, 
four-cylinder diesel engine. And, in 
another couple of years, AMC 
should be building an all-new front- 
drive subcompact (replacing LeCar) 
that will be the first joint deslgn- 
and-development project to emerge 
from the successful Franco-Ameri- 
can partnership. 

Fuel-saving tips 

Gulf Oil Co. has come up with “11 
Simple Ways to Get the Most Out of 
the Gas You Buy" that are good to 
review; 

U Remove excess weight. Each 
100 pounds of needless junk you take 
out of your car will buy an extra 200 
miles a year. 

2* Check tires, Radials can give an 
oxtrEi mile per gallon, but low infla- 



tion will rob you of that and more . . . 
to say nothing of increased tire wear 
and blow-out danger. 

3. Use a multigrade oil. A 10W-30 
or 10W-4O oil gives less internal fric- 
tion in your engine than a straight 
30- or 40-weight. 

4. Use nose. Gas leaks around car- 
buretor or fuel lines are both waste- 
ful and dangerous. 

5. Check wheel alignment. Poor 
alignment eats gas and tires by in- 
creasing rolling resistance. 

6. Adjust brakes. Dragging brakes 
also run up fuel bills* 

7. Check sparkplugs. Worn, fouled 
or defective plugs (or ignition wires) 
hurt engine efficiency and waste 
fuel. 

8. Check air filter. Engines have to 
breathe freely. They can't if their fil- 
ters are clogged with dust, dirt and 
pollution. 

9* Combine trips. The same tank of 
gas could make 100 one-mile trips or 
ten 40-mile trips. That’s four times 
the distance. 

10. Drive at 55 mph* The average 
car will go about 21 percent farther 
per gallon at 55 mph than it will at 70 
mph, 

11, Keep a record of these and oth- 
er service operations to keep your 
car in top running shape. You can’t 
ignore a car like you do a refrigera- 
tor and expect it to deliver maxi- 
mum efficiency for long, 

LUV minitruck to be U.S. -built 

GM plans to be building its own 
m ini trucks by 1981 in an Ohio plant 
formerly operated by the corpora- 
tion's Frigidaire Appliance Div. 
Chevrolet Div. will convert and op- 
erate the facility, but both Chevy 
and GMC dealers will sell the little 
trucks. A second ex-Frigidaire plant 
(near Dayton) will he converted to 
diesel -engine production, PW 
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Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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MULTIPLE 



POCKETS 



WET SUIT 



CO? 

FLOTATION 
PULL TAB 









SOLAR 

DISTILLATION 

KIT 



with everything 



This fashion for the future keeps you alive, afloat 
and warm while it signals and radios for help. 



by B ill McKeown outdoors editor 



W hen towering cliffs of frigid 
water suddenly crashed down 
on the yachts of last summer’s Fast 
net Race, washing sailors overboard 
into the Irish Sea, boatmen every- 
where wondered again what the per- 
fect survival aid should be. Flota- 
tion? Exposure protection? Signal 
flares? Dye marker? Emergency 
food? (Indio beacon? Radar reflec- 
tor? Shark repellent? These are just 
a few of the requirements that Pop- 
ular Mechanics h eis been discussing 

iP'pjj S H Ur rr ft? frdyfl ]4) 
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SURVIVAL LIFE JACKET 

( Cor i f. rtnaJ fi-iyn page 12) 

with the Stearns Manufacturing 
Co,* noted, St* Cloud* Minn.* life-pre- 
server maker. 

The result is a prototype for sur- 
vival gear of the future* and it looks 
31a elaborate as an astronaut's suit. 
The PM-Stearns jacket has no life- 
support systems like the oxygen and 
airconditioning needed to walk on 
the moon. But so far* space-shuttle 
travelers haven't had to face sharks 



there, either. Our device protects 
against d own- to-earth-and- water 

problems. 

The jacket shown here isn't on the 
market yet, and probably never will 
be in its present form. Instead* it's 
an idea garment* incorporating the 
special qualities that can keep you 
alive in the water or on a desert is- 
land until you can be rescued. We’ve 
fitted it out with the latest and best 
in survival gear — the unique new 
items that can show where you are 
and keep you warm and breathing 



until search- and -rescue help cornea. 

In just the last five years, knowl- 
edge of how the body reacts to cold 
water has increased tremendously. 
It has been found that many people 
who were thought to have died from 
drowning did Pi 'f die that way. Worse 
still, some victims declared dead 
from drowning weren't dead? We've 
learned that hypothermia — the crit- 
ical chilling of the body core— can 
kill you in water of fifi ’ J*\ or less. But 
even if you have stopped breathing* 
fpfcase mm to parj t- l30j 




A Hlgtv visibility tarp. B Vitamins. C Ocean 
chant- D Sling spear E Flashing kit. gaff. F 
Food supplement. G Flare*. H Rail-repair 
kit I Sisrstroba flasher, blanket. 4 Qlln 
flare pistol. K Survival knife. L Flashlight* 
blanket, solar distillation kit. M Narco res- 
cue beacon (EPIRB)* N Cyalume light 



slicks. O Knife, P Strapping tape, Q Nylon 
line, R Cyalume personal marker. $ 
Matches holder. T Dye marker U Alumi- 
num nails. V Signal whistles, mirror W 
Matches* candle, X Firefly rescue light* 
mini bearing compass. Y Knives, distress 
Hares. Z Signal flags, smoke signals. 




Inner wet suit fits under survival jacket, 
zips up to provide body-core protection 
from cold, attaches with Velcro to lining, 




Miniature ACR Electronics waterproof 
Craw Light on Lanyard, like those supplied 
to flight personnel* stows in front pocket. 
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AND 4‘ * 4' 
REFLECTIVE 
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Multiple pockets of prototype jecket hold survival essentials. Lanyards Inside each pocket secure items for use without Soss. 
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ids, buffs, polishes, SPEED DRILL PRESS. 

nore Adjustable Adjustable aluminum 

table, kxfa any- table., separate from base. 

30 c: 'in to90° out Oj-iill feed for greater accuracy 
ge belts for wood. MedBnicah’anable speed 

; . brass, si Iver gives fuJ Ijxwer anywhere 

ssones for easy from 600 ipm to 2800 rpm 

inside sanding Adjustable depth stop. 

> pounds. \^ighs 1 8 pounds, 

S r MOTORIZED TABLE SAW. 

A big 16" x 26" cast aluminum tab- e. 

10 1 /'rip eapaciiy on both sides o r blade. 

Oil is an accurate 2 1 n"ai 905 1 7 d' at 45 '■ X 

bevel. Wfetghs just 35 pounds. 



Rir more irJL’iniu’i.'n, star ^>ur 
i-kMi-csT Rr-drwed rtaiet or write 
litsdweii biKnuricrHl 
feva To:i I Dnfeun. 
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Rockwell International 



of full-size stationary tools with the convenience 
of portables- at near-portable prices. 

Now you can cut comers. Precisely. 



Wiew screnco gets tfc>.vn lo txsinesi, 







NOTES 
FROM THE 
EDITOR 



C hristmas 1979 — arriving at the end of a great decade for 
PM — deserves a merrier salute from us than usual. So 
everybody on our New York Editorial Staff joined in form- 
ing this giant Yule tree (aided by a patient photographer 
and a ] ayout artist) to make our greeting to you as personal 
as we ran. 

Merry Christmas and Happy 1 980s to all our readers from 
all of us at PM! 



First row: Peter Easton. Ira 
Hamck, Bill MeKeown. Kath- 
leen Corta, Alan Andresen. 
Kathleen Finegan. Neil Sha- 
piro, 

Smo-tkI row; Gurney Wil- 
liams. Shannon Kelley, Dan 
Oates, Harry Wicks, Monique 
Rainy, Garry Winter. 

Third row. Theresa SgoDbo, 



Tom Sahagun, Marilyn Jos- 
sum. John Bostonian, Don 
Mannas. 

Fourth row: Suzanne Ponte- 
oorvo, Joseph Provey, Helen 
Uilio, Penelope Angel I, Doug- 
las Quinn. 

Fifth row: Sheldon Ga Hager, 
Robm Nelson, Bill Hartford 
Sixth row: John Linkietter. 



Energy Crunch 
Creates New Jobs 
in Solar Hooting, 
Heat Pumps, Air 
Conditioning, 
Refrigeration, 

and Heating 







NRr 

Homo Training in 
Air Conditioning 
Rofri^eratnnn 

*ind HiMt iru i 



NR! Can Train You at Home 
for a Good Paying Job in 
this Expanding Field 

IN energy -shortage his stimulated 
dozens of new technologies, created thousands 
of jww fob opportunities in energy-sensitive 
areas like: air conditioning. heating, and refrig- 
eration. NRI training has kepi up with the 
stale of die an by adding timely lessons in 
solar technology and heat pumps to Its home 
study course. Every year, the demand for 
qualified technicians increases and NRI can 
start you on your way to success in this 
booming industry 

Training Includes 
Professional 'Ibols, Even 
Your Own Vacuum Pump 
NRl's Master Course includes profes- 
sional took for teaming and earning . train- 
ing k its that leach yon how to work on con- 
trols, work with tubing and make joints, trace 
and repair electrical problems, detect leaks and. 
analyze systems. You even get the pro's bey tool 
. . .a top-quality Lammert vacuum pump for 
evacuating and purging cooling systems of 
contaminant' 

Optional Resident Training 
at Famous York Institute 

NRl's program was dewloped wrth 
technical advice and consultation of the York 
Division of the Borg- Warner Corporation. 

In addition to special "bilc-siKc" lessons for 
lister teaming and underctanding, graduates 
of our Master Course may take advanced 
[raining at the York Institute Resident School 
ai no extra charge. You'll get practical exper- 
ience with expen instructors equal to months 
of on-lhe-job work. 

FREE CATALOG 
MAIL CARD 

Jua check Lhu jHSslajRe-pajcl card- 
to saJamao wtlE call. 
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Build your own microcomputer 

as you learn 

computer technology at home. 





New from NRI1 The Most 



and Up-to-date Home Study Course Ever Offered 



As the microprocessor revolutionizes 
the computer world and microcomputers 
appear almost everywhere, NRI brings you 
a new, convenient, and effective way to 
keep up with this expanding technology. 

Its NHJs Computer T&hrology 
created and. designed exclusively 
for learning at home in your 
spare time. 

Featuring Mil's 
Exclusive Dual 
Language 
Microcomputer 

NRI goes beyond book 
learning to give you practical, 

"hands-on" experience in de- 
signing circuitry, interfacing 
components, programming, 
and troubleshooting, As you 
learn, you actually assemble 
NRi's designed- for-learning 
microcomputer, incorporating the 
latest advances in the state of the 
art. It looks and operates like the finest of 
i ts kind, actually does more than many 
commercial units But NRI engineers have 
designed components and planned assembly 
so it demonstrates important principles, 
gives you working experience in detect] tig 
and correcting problems. And It's yours 



to keep, put to work In your own home 
or business. 

You also build and keep your own test 
instruments, including a transistorized volt- 
ohm meter and CMOS digital frequency 
counter. And Mill's Discovery Ub® broadens 
your horizons with specialized experiments 
and theory demonstrations 

No Experience Needed 

You don't need prior training in elec- 
tronics or computers to take this exciting 
new course, NRI starts you with the basics, 
gives you a firm foundation to build on. And 
your NRI instructor/COunselOr b always 
available, ready to help whenever you 
have questions or need advice. 

Proven lay to Learn at Home 

No tied to worry with travel „ classes, 
or time lost from work when you learn the 
NRI way. As we have for over 65 years of 
teaching technical subjects to more than a 
million students, NRI brings the material to 
you You study in your spare time, at your 
convenience, using "bile-size " lessons dial 
program material into logical segments for 



easier assimilation. You get practical experi- 
ence that reinforces theory by performing 
experiments and building equipment using 
kits that we supply 

Send for Free Catalog. . . 

No Salesman Wilt Call 

Get die details on these exciting 
new course in N Ill's free, 100-page cata- 
log. Sh^ all kits and equipment, lesson 
outlines, and full information, including 
fads on other electronics courses Malt the 
postage-paid card today and we’|] rush your 
catalog, No salesman will ever call keep 
up with the latest technology as you leant 
on your own computer If card has been 
removed, write to: 



NRI Schools 

McGrow- Hi II Continuing 
mi 'j j| Education Center 

3939 Wisconsin Avenue 
I J 1 . U Washington. D C 200(6 




Make this 
decorative 
plant holder 

A lthough it Hus n wrought-iron 
look, this two- pot plant holder 
is made of easily shaped aluminum. 
You need two 8-ft. lengths of Vs x ; V 4 - 
in, aluminum bar stock, a l A x %-in, 
eyebolt with two nuts, Vs x Vi in. Pop 
rivets, black spray paint and a Pop 
Rivetool. Determine the length of 
the bar needed for the pot- holding 
rings using a string to measure the 
circumferences of your pots. Allow 
for rivet protrusion and 2 in. overlap. 
Bend the aluminum for the small 
rings before you cut it. Shape the 
bar around a wood disc bending jig 
(or partial disc) clamped to a table. 
The diameter of the disc should be 1 
in. less than the ring diameter. 
Clamp a block to hold bar firmly 
against the disc when bending. 
Clamp overlapping ends together, 
cut excess bar with a hacksaw. File 
edges smooth, rectamp, center 
punch, bore V^-in.-dia. holes. Deburr 
holes, rivet ring together, 




Make the large loops in a similar 
manner, using a thin.-radiux semi- 
circular jig for the smaller one and 
a 12-in.- radius jig for the larger one. 
Cut the bar to length. Make 90° 
bends outward, in. from each end 
for attaching rings, then bend loops. 
Clamp the bent ends to the pot 
rings, with one centered on the lap 



joint, bore holes and rivet. Saw the 
large loop in half at the top center. 
Overlap the cut ends 6 in., bore rivet 
holes and rivet the ends together. 
Bore Vi-in,-dia, holes through the 
top Centers of both loops and assem- 
ble with an eyebolt. Clean with steel 
wool t mineral spirits. Use Rusto* 
leuni or other metal paint. W4 



For smooth sledding in gift-giving. 

Unique do-it-yourself 
power tools from Dremel. 




571 5F Scroll Saw/ Sander 

variable 1 S' Scroll Scrw Sander 
comDinahp-n Sate and easy 
lor beginners. Ppweri'j! 

□na acc L-rare nor sk-iiea 
craftsman Compact 
Easily slored in closet, 
sets up an any laple or 
wortsoerich Weighs 
only- -1315s. 34$0 

mola- Comes 
wtfh lour piodes. rubber 
Packing ppd, adnprer 
o-na three sanding di 



— FREE ! Packed with either tool. — 

"Cfaaiivs Woadwa.lc1n.-3 Book- A $6 9$ vo(ue I mi 

* 254 pages -ovef lOQ projects you can 
do youfseir 

* Loaded with patterns, photos and 

step-py-sta p ^nstmclkms thaj show how , 

io gett*e masi 1 oui d efhei D*emei lool 

* A must for any home workshop 

LOOK KM? D6EMIL SWClAL OtUN L*ttl CrMflSttJAS 
— SACKAGFE IsHOWi hVAOMU A1 PASHCIFWI^G CfTAIi STORES —I 



DREMEL 

Dtvaton En>P iron Electric Co Po^tn*. W| SJ4£lfl 



iSl SP MpicH ool KH 

l he ea sy way to carve 
sand sharpen, polish 
grind, curt ana d ril I 
wood, slone plashes 
and-merai Variable 
speed confroi lets you 
dial n the rrgfrt speed 
lo fifrhe.ob '5. MO to 
28 000 WM Comas, 
with 34 accessories 
and handy storage 
carrying cose 
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STEREO BREAKTHROUGH 




Bone 

Fone 

A new concept in sound technology 
may revolutionize the way we 
listen to stereo music. 



The Bone Fone surrounds your entire body 
with a sound almost impossible to imagine. 



You're standing in an open field. Suddenly 
there's music from all directions. Your bones 
resonate as rf you're listen. ng to beautiful 
stereo music in front of a powerful home stereo 
system, 

But there's no radio In sight and nobody else 
hears what you do. It's an unbelievable 
experience that will send chills through your 
body when you first he or it. 

ABOUND YOU 

And nobody will know you're listening to a 
stereo . The entire sound system is actually 
draped around you like a scad and can be 
hi dden under a jacket or worn ever clothes. 

The Bone Fone is actually an AM/FM stereo 
multiplex radio with its speakers located near 
your oars. When you tune in a stereo station, 
you gel the same stereo separation you'd 
expect Irom earphones but without the bulk 
and inconvenience- And you also get some- 
thing you won't expect. 

INNER EAR RONES 

The sound will also resonate through your 
bones-- all the way lo ths sensitive bones of 
your inner oar. It's like feeling the vibrations cl 
a powerful stereo system or sitting in the first 
row listening lo a symphony orchestra- it's 
breathtaking. 

Now you can listen lo beautiful stereo music 
everywhere - not just in your living roam. 
I imagine walking your dog to beautiful stereo 
music or roller skating to a strong disco beat. 

You can ride a bicycle or motorcycle, jog 
and even do beadstands-lfie Bone Fone 
slays on no matter what the activity. The Bone 
Fone stereo brings beautiful music and con- 
venience to every indoor and outdoor activity 
without disturbing those around you and with' 
out anything covering your ear, 

SKI INVENTION 

The Bone Fans was invented by an 
engineer who liked to ski, Every time he look a 
long lift ride, he noticed other skiers carrying 
transistor radios and cassette players and 
wondered if there was a better way to keep 
you r hands free and listen to stc reo musi c . 

So he invented the Bone Fone stereo. When 
he put it around his neck, he couldn't believe 
his ears. He was not only hearing the music 



and stereo separation* but the sound was 
resonating through his bones giving him the 
sensation of standing in front of a powerful 
stereo system. 

AWARDED PATENT 

The invenlor took hi-s invention to a friend 
who also tried il on, Hrs friend oouldn t believe 
what he heard and ai first thought someone 
wasplaying a trick on him. 

The inventor was awarded a patent for his 
tdea and brought it to JSAA, We took the ides 
and our engineers produced a very sensitive 
yet powerful AM/FM multiplex radio cal led the 
Bone Fone. 

The entire battery-powered system is self- 
contained and uses four integrated circuits 
and two ceramic fillers for high station select- 
ivity. The Bone Fone weighs only 15 ounces, 
So when worn over you r shoulders, the weight 
is not even a factor. 

BUILT TO TAKE ft 

The Bone Fone was built to take abuse. The 
large 70 millimeter speakers are protected in 
flexible water and crush re&istanl cases. The 
case that houses the radio itself is made of 
rugged ABS plastic with a special reinforce- 
ment system. We knew thal the Bone Fone 
stereo may take a greai deal of abuse sc we 
designed it with the quality needed to with- 
stand the worst treatment. 

The Bone Fone stereo is covered with a 
sleeve made of Lycra Spandex - the same 
material used to make expensive swim suits, 
so- it's easily washable. You simply remove the 
sleeve, dip it in soapy water, nnsc and let the 
sleeve dry. It's just that easy, The entire 
system is also protected against damage from 
moisture and sweal making it ideal for jogging 
or bicycling. 

The steeva comas in brilliant Bone Fona 
blue -a color designed especially for the 
system. An optional set of tour sleeves in 
orange, rod. green and black is also available 
for SI 0. You can design your own sleeve using 
the pattern Supplied free with the oplional kit. 

YOUR OWN SPACE 

Several people could be in a car. each tuned 
to his own program or bring the Bona Fone lo a 
ball game for the play by play. Cyclists. 



joggers, roller skaters, sports fans, golfers, 
housewives, executives -everybody can find 
a use lor the Bone Fone. It's the perfect gilt. 

Why not order one on our free Inal program 
and iel your entire family try il oul? Use it 
outdoors, while you drive, at bail games or 
while you golf, jog or walk the dog. But most 
important compare the Bona Fone with your 
expensive home stereo system. Only then will 
you lulty appreciate the major breakthrough 
this product represents. 



GET ONE SOON 

To order your Bone Fone, simply send your 
check or money order for $69.95 plus $2.50 
postage and handling to the address shown 
below. (Illinois residents add 5% sales tax.) 
Credit card buyers may call our toll-free 
number below Add $10 if you wish to also 
receive the accessory pack of four additional 
Sleeves. 

We'll send you the entire Bone Fone stereo 
complete with four AA cell batteries, instruc- 
tions. and 90-day limited warranty including 
our prompt service-by-mail address. 

When you receive your unit, use «( ter two 
weeks. Take it with you Iq work, or wear it in 
your car. Take walks with it, ride- your bicycle or 
roller sikate with it Let your friends iry it out. If 
after our two-week free trial, you do not leet 
that the Bone Fona is the incredible stereo 
experience we've described, return it for a 
prompt and courteous refund, including your 
$2.50 postage and handling. You can'1 lose 
and you'll be the first to discover the greatest 
new space-age audio product of the year. 

Discover (he freedom, enjoyment, and 
quality of the first majk>r breakthrough in 
portable snlertainmeni since the transistor 
radio. Order a Bone Fane stereo at no 
obligation, today >Pto4flgFCCflpp«wtf 




PRODUCTS 
THAT 
THINK 



Dept. PM One JS&A Plaza 
Northbrook, 111. 60062 (312) 564^7000 

Call TOLL-FREE 800 323-6400 

In Illinois Call (312) 564-7000 

(EJS&A Group, Inc., 1979 
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This one 
power-fed tool 
saws, planes 
& molds in one 
fast operation. 

ONLY THE Belsaw 



WILL... 



RIP pQuer-t««d 



Rip Saw 



MOLD 



MeldtF 



PUNE 



Pqwe r-fa#d 
Plan** 



Only complete workshop 
tool of its kind in the world 
turns rough lumber into 
finished stock. 



separate!/, 
or All in One Operation*.. 

- a real money-maker for you! 



your own ■*>«.. 

BUSINESS right at home 

Men ancf (women everywhere are using 
low-cost pcwerleed machine to start and 
build their own new businesses . and 
YOU can do the same Supply lumber 
yards, contractors gnd carpenters in 
your area with door ami window trim 
..base shoe... bed mold. . . cave and 
quarter round ..ALL of their (rim. You 
pan sell picture frame to lumber yards .'paint 
stores, department stores . and direct tu users. 












The BELSAW Planer/Molder/5aw is 
a versatile piece of machinery It 
turns out profitable precision molding, 
trim, flooring, furniture, in all 
popular tjaLtertis. Rips, planed, molds 
separately ...nr all at once Used by 
individual home craftsman, cabinet 
and picture framing shops,, lumber 
yards, contractors and carpenters. 

No previous experience necessary 
Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns, Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can uae it! 

Let Beisaw prove 

YOU can do it* too! 

Try it in YOUR Shop...on our 

30-DAY FREE TRIAL 

j V o Obligation and Ato Salesman Will Call. 



BIG... 



RESd what these Beisaw owners say! 

“IW bHrt 1 pllW It** M ytJrS and rtOwn raliffd. lit 
■rarrifij rt* JSOflpO in clpi^n Ailh |S* B»1ljf 
FJlinr-'-e limp $ T 5D> Fm Mid mill il mil it'i hr Usil rtvrfl 
msnl I made " 

Hcbnl ISawrEi -Hn^nliulj.tiltfbh 

rhit machine j*a)r, lor mrU •n.iitin K mpurr al icr.ij) 
trtHtJs li it l wit "tu ta'h *ftd 1 cwlni -it 4 mart 

than I ir*l f ertJGCtrd ler !&* pliCf If dm *VfT*H "fi fJJ 

nr if Will." 

Sltslipii SthuHi Prang Gil lla. Piama 

I bnughf a SalcK el *jlr,iii; n 1 he rough, and ullnr planing 
il do lh* BoTaw I Figured I i#rfd Dnoogh menty |& nay For 
F* 0 -lFnrft I hp CPS-I t)F (h* Pljner SF reolly dwS- t KW?d S*b " 
R S Clark -Spruiijlie'd. Oh'0 



RUSH COUPOM 
TODAY! 



BELSAW POWER TOOLS, tO. 
MI FiflIS Jlldljr. 
X*hi« City, MO. 6411? 






-TL 

LhJ 

rv 



BELSAW POWER TOOLS 

SODJ field Bldg.. Kansas City, Mn 541M 

Pl*ii«,i; giind me complete- facta about 
PLAN EH - M OLDER - SAW and 
dtltlle nbqut 30-day trial offer 

I dnpR >5(3 id thE rn is no oblation md itiaf 
no salesman win can 



I m,jkr Turnilurf. grandralhar stock* and many tfnrt 
fhinij-, M v -Balsa* does nice wofk a^rl I tculdn'l do my |ob 
*>houl il l u y l ie 1 1 

W W -,nr • Flat Rflch. Mliniii* 

add (ram Hit well Wien JulhQri ay - 
1 mnwienC II* Behan it El* ntdtl UMFul then? tool any 
tliffjninrt (fiuld n yn '*h eit nr* rvrty H.'iy iD IF* lAtarklinncri 
model s hup edulfin't jet along iwltioul il " 

lay Ned ffiri. I diler 
Wflrthwfc H||aikn 



Him 

Addirts 

City 

SlllC 






Zip 



<nn 



PM LOOKS AT 

HOTSPOTTER 
WALL PLATE 



H ots potter is a unique replace- 
_ J ment screw for the cover 
plate of any electrical outlet or 
switch. The Hot-spotter screw 
changes color from tan to red 
when the plate becomes over- 
heated, This provide a the home- 
owner with an early warning of 
potential fire hazard. 

The replacement screw is spe- 
cifically designed for aluminum- 
wired houses and mobile homes. 
According to the U.S. Consumer 
Product Safety Commission, alu- 
minum wire used with nutlets 
and switches that were originally 



Turn off power at main 
panel box and install a 
Hotapotler on each 
outlet end switch 
{above). If a Hotspot- 
ter changes to a uni- 
form red color (arrow, 
right), shut power. A 
qualified electrician 
can install a new re- 
ceptacle or switch, 

designed for copper wire is un- 
safe 1 . The wire can overheat at 
the terminals where it is con- 
nected and become a fire hazard. 

T tested the Hntspotter by rig- 
ging one to a receptacle in a gem 
box, I intentionally connected the 
receptacle wires to the terminals 
loosely, so that over-heating 
would take place. 

Then I plugged in and turned 
on a 1000- watt photo lamp, In 40 
minutes the screw changed color 
to warn that the receptacle was 
overheated. 

Postpaid prices of Hots potters 
are; $5,30 for a kit of 30; $6.60 fora 
kit of JO and $8 for a kit of 50. 
Each additional pack of 10 Hot- 
spotters is $1.60 and is available 
from Home Safety Products Co., 
Box 1242, Newburgh, N.Y. 
1 25 5 0. — JEosru / i o Cat pot ont o 
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It never needs water. 




The 

JCPenney 

Battery 



And neither do they. 



First there was onJy one. The JC Penney Ballery. 

The Firs! maintenance-free battery No water 10 add or cheek 
Not even filler caps. Just power Now there are three more. 
Three equally maintenance- free batteries. The JCPenney 



3, 4. and 5 year batteries. Still no water to add or caps to 
fool with. But now you can choose the power you need 
and (he price you want to pay. The JCPenney 3, 4 and 
5 Year Batteries. Take your choice. 




31 5 Amps —(Group Size 24 1 
Cole Cranking Power 



4t 0 Amps (Group sue 24 ) 
Cold Craokmg Power 




500 Amps (Group sue 24 ) 
Cold Craning Power 



Limited 3 year Warranty 
THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 
3 YEARS WHEN USED IN 
YOUR PRIVATE CAR OR TRUCK. 
This warranty i-s void ii me battery's 
lailure is due to customer abuse, misuse, 
accident or negligence or ii an etectocal 
test performed fry JCPenney shows tost 
ihelaslure was caused by Ihe a ufomobrie' s 
elecincfll system 

• If ;[ fails during (tie hrs' year— we wril 
replace it iree * if it laris during the 
2nd yoai we will allow S20 00 towards the 
purchase or a new battery ■ If it laris 
during the 3rd year we will allow Si 0 00 
towards l he purchase of a new battery 
Just return ir with proo< of purchase to Ihe 
nearest JCPenney auto ce-nsm fra Service 

Prices slighliy higher hi Alaska and Puerto Rica 



Limited 4 year Warranty 
THJS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 
4 YEARS WHEN USED IN 
YOUR PRIVATE CAR OR TRUCK. 

Tms warranty 15 void ii the battery 5 

laiiure is duo to customer abuse, misuse 
accident or negligence o^ if an electees I 
leg! performed hy JCPenney shows to at 
lhe failure was caused by the automobile 5 
eiectocal system 

* If i tails during lhe lirst 2 years — wq will 
replace it free ■ If it fails during the 
3rd year, we will allow $20 00 towards thy 
purchase ol a new ballery * If il fails 
dunng the 41 h year, we will allow SlDQO 
towards me purchase of a new battery 
Jusl return .1 with proof of purchase fo the 
nearest JCPenney auto center lor Service 

Prices lUghliy higher in Alaska Ha^an, and Pi/erro Rico 



Limited 5 year Warranty 
THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 
5 YEARS WHEN USED IN 
YOUR PRIVATE CAR OR TRUCK. 

1 his warranty is void if the beitery $ 

■eiiure is due to customer abuse misuse, 
accideni or negligence or if an electrical 
tost performed hy JC Penney shews that 
toe failure was Caused by the automobile s 
electrical system 

■ If it fails during the first 3 years - we wilt 
replace it Tree ■ II 1 1 fans dur ng toe 
■iih year, we will allow S2GQ-0 towards the 
purchase of a new ballery ■ It n fails 
during Ihe 5m year we will allow Si 000 
towards the purchase of a new ballery 
Jusl return 1 1 with p'ooF of purchase lo lhe 
nearest JCPenney auto center igr Service 

puces llrghlhy higher m Aiatka Mawfl" fl'rd Fuerio RiCO 



The JCPenney Batteries 

The Full Line of Maintenance-Free Batteries. 




Made for the magic in music. 



If you want to hear 
'more magic from your car 1 
sound system, then what you" ^ 
need are Clarion accessories’ 

Like our industry leading 5 tone 
Graphic Equalizer Boosters. If youVe 
been turning up the volume on you 
standard 4 watt receiver, you've bet 
cranking up the distortion. By adding the 
Clarion 300 FQB, you can boost the power up 
to 35 watts per channel and get sound so fresh 
you can almost smell it. And with 5 individual tone 
controls, you can pick up the highs and play up the lows 
for sound the way you like it. 

Now to get it all, you need super speakers. Clarion’s 
Hi-Way Fidelity Series speakers are uniquely designed with 
separately mounted woofer, twee ter and midrange, just like the 
best home speakers. So, Clarion’s speakers reproduce music exactly 
the way you mix it. Now tf you’d like to hear the difference 
between just music y t iw - w ' ~ and the magic in music, 

check out Clarion accessories today. 




FROM READERS 



Can-opener extension handle 




A simple extension handle added 
to an electric can opener makes it 
easier to operate for a person 
with a weak or injured hand or 
arm. The extension shown is a 9- 
in. length of alum in urn-alloy tub- 
ing salvaged from an old camera 
tripod. Flatten a 2-in, section at 
one end. File one edge of the flat- 
tened part to make a slot that 
slips over the can-opener lever. 
Hold the unit, if necessary, to pre- 
vent St from tipping over. 

— Walter E. Burton 



Binding-blade solution 

To prevent binding when jigsaw- 
ing plastic or hardboard, lubri- 
cate the saw blade with beeswax 
or candle wax. Don’t use oil be- 
cause it will stain the wood. 

— Lane O Hugh mine 

Chain is safety feature 

A light chain fastened to a drill- 
press table and to the press head 
can keep the table from falling to 
the floor if it is accidentally 
dropped when the collar is loos- 
ened ,- — Howard E. Moody 



Improvised pipe vise 




Use pliers to turn a bench vise 
into a pipe vise. Grasp the pipe 
with pliers. Then secure both in 
the vise . — William Swallow 



24 POPULAR MECHANICS 





Know your car inside and out. 
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K nnw hew 1o fin it ... la lane it ... la r«t vice ii . . . t* 
k £tp il runniTip right. The TOTAL SERVICE MAN- 
UAL ftiT your cat it ,11 show yon how lo do everything 
from a minor ailguilintHL Ist n mujor repnlf- 

TOT .41 SERVICE MANUALS are rficesit* of officiiLl 



TOTAL SERVICE MANUALS 
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Portable refrigeration 
price breakthrough ! 

Save $25.00 off-season 

Solid State Refrigeration makes portable 
coolers as obsolete as grandma’s 
kitchen ice box. 



The kindest thing you can gay about iqe 
boxes is they're better than nothing. 

They fall down on the fob in hot weather. 
They look more like Swimming pools than 
refrigerators when the ice melts. And, 
every other day. you have to dig into your 
pocket lo buy more ice. (If you can find it). 

KooJalron's 12 volt portable relrigeralors 
work on thermoelectrics, nol ice. And 
maintain normal refrigeration tempera- 
tures. 

So taking the Koolatron on your trip is 
like taking a small version of your home 
refrigerator. Everything — and everybody 
— Stays cool. 

USES AEROSPACE REFRIGERATION 
MODULES 

The K octal ron portable cools your food 
electronically with solid slat# thermoelec- 
trie refrigeration modules These same 
powerful modules are used by military and 
aerospace scientists to cool critical com- 
ponents in rockets and satellites. They 
use thermoelectric cooling because ot Its 
Bbsolute reliability, insensitivity to motion 
or level, small si 2 e & weight and minimal 
baltery drain 

WHY IS THE KOOLATRON PORTABLE SO 
MUCH BETTER THAN AN ICE CHEST? 

An ice chest maintains an air tempera- 
ture of 50-60 deg. F Meat and milk spoil 
rapidly at temperatures above SC deg. F. 
which is why the tap a! your meat will go 
bad even when it is sifting on ice Kocla- 
tron portables maintain normal home 
refrigeration temperatures of 4045 deg. F. 
even in 95 deg. F. weather, 




Two of these miniaturlied thermoelectric 
modules replace eti the bulky complex piping 
coils, compressors and motors r/i conventions! 
portable refrigerators, The modules pump hear 
from your food into efficient beat sj'nfrs wftem it is 
dissipated by a quiet fan, They operate on a prin- 
cipal catted the “Pettier Effect” — pJJSJrtcj elec- 
tricity through the {unction of dissimilar metals 
causes heat to flour away from the junction. 

BOATING, FISHING, CAMPING, HUNTING 

Fits Into virtually any boa!, van or 
camper. Carry It on the back seal during 
car trips. Ideal for fishing and hunting — 
bring your catch back home fresh (a few 
loads of fish fillets could pay for your porl- J 
able). Use it for grocery shopping, medi-i 
gines, carrying film, salesmen's samples. 
Take i( to |he drive-in movies, auto races 
and other sporting events. With an inex 
pensive battery charger you can use your 



Koolatron as a bar fridge all winter 
and a patio fridge In the summer. 

Run It in your motel room at nighl 
and enjoy a midnight snack when- 
ever you feel like it. We have 
customers using our portables on 
construction sites, in work boats, 
laboratories and even in locker rooms fora 
,L cold one" alter the game. 

THE ULTIMATE PORTABLE 
REFRIGERATOR 

It weighs less than most coolers with a 
block of ice but holds over 40 lbs. of food 
or 4$ pop cans in its large 36 ql. capacity. 
Plug ft in a lighter socket in your car, boat 
or van or operate It from a 12 volt battery 
charger plugged Into 110 volts. Cold con- 
tents will stay cold overnight with unll off. 
Draws a maximum ol 4 amps., averages 
about 2 amps, at 70 deg. F, with the ther- 
mostat On. Keeps your food cold and dry. 
Exterior dimensions are 2l*'L x 16 h ’W x 
Interior dimensions are 16’T x 
1M/r'W x 12’H. 

BUILT IN DUALITY AND DURABILITY 

The rugged "ABS lk ease is filled with the 
Pest insulation available — rigid urethane 
foam, it has a "1 50 ib. test" handle and non- 
rusting polypropylene hinge and latches, 
with stainless steel fasteners. The exterior 
is harvesl gold with a white interior and 
has A non-slip rubber feel. Your portable 
comes with a 9 ft. detachable cord which 
plugs Into your cigarette lighter, It also 
has terminals for attaching wires directly 
from a battery or fuse panel. The sama ter- 
minals are used for your batlery charger 
clips when operating from a charger. A 
reverse polarity warning light 4 buzzer are 
included. Because ol Koolatron‘s solid 
state construction your unit should never 
require any servicing unless physically 
damaged. If service is ever required, It is 
available through our service depots in 
Batavia, NY. or Barrie,. Ont , Canada. 

GUARANTEE, 21-DAY MONEY BACK 
TRIAL PERIOD 

Your Kooiatrcn comes with a written 
1 year guarantee plus 




0 




complete Instfuc- 

/ ti-ons and helpful In- 
formation aboul bat- 
r terfes and chargers, 
if for any reason you 
are nol totally satis- 
fied. return It for a 
prompt refund in lull. 
PAYS FOR ITSELF 
If you are regularly 
using ice, your KgoL 
atron portable will 
pay for itself with 
the money you save 
on ic*\ spoiled food. 



The Xoota Iron 
portable heapa 
arm *0 >b$ Of 
!ooo at ttauaeholif 
rafrigtrallOn ttinp- 
bnautta fiuJ **•■$*> s 
only 15 Ibt- only 21" * 
rtf" »■ rfl“ «kt WodW f I* 

restaurant bills and I ho gasoline used 
looking for ice. 

SPECIAL OFF-SEASON DISCOUNT! 

The Koolatron FI has regularly been sell- 
ing at $1 5B. ($179 In Canada.) By ordering 
olf-sessen you can save a full $2$ oft 
these prices, You save! We keep our plant 
at an efficient operating level off-season! 
But you musl order now. 

ADJUSTABLE THERMOSTAT OPTION 
For an additional $10.00 you can order 
the Kooialrcm portable with an adjustable 
thermoslat in place of the standard fixed 
temperature thermostat order Model 
F1A. 

OPTIONAL 110 VOLT ADAPTER 
This custom-made adapter allows you lo 
operate anywhere on 110 volt power... 
home, cottage, hotel, patio, pool,,,. $32.95 
($37.95 in Canada) including shipping. 
Special price it ordered with main unit 
only $25.00 ($30.00 In Canada.) 

Koolatron Industries Limited, 

56 Harvester Ave., Batavia, New York 14Q2Q 

ideal Christmas Gift! 

Phone your order In collect lo 

705 - 737-0842 

Or use this handy order coupon. 

B «■ Mb mmm msm Hi t^m Hi h ■ 

K oolatron industries limited 

58 Hirrttlir An., Bilaiii, Haw Tort T4020 
Canada; 230 B-ayvIaw Qrivt, Bairla, 

Ontario UN 4YA Dept. W6 

Send me Koolatron Fl ® $134.00 

($154.00 In Canada) + $7.00 each for handl- 
ing and delivery in USA or Canada (N.Y., Oni. 
and One. residents add sales lax.f 

I warn model Ft A and have adder* $10.00- 

I also wanl lbs line power adapter and 

have added $25 W ($30.00 in Canada ) 
l understand that l may return It undamaged 
wMhln 2i days and get a full refund if l am not 
satisfied-' I enclose my □ check □ money 
order for S or, please chars# my D Visa 

□ Maaiercherge ; American Express, 

Acct. No. _ 

Expny Date 
Signature 
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How to tune up 
for top fuel economy 



SPARKPLUG 

PORTS 



E veryone talk? about the price «f 
gasoline, but tcH> few du any- 
thi rig uboUl it. 

Based on tests of over 4500 vehi- 
cles in 2i) U.S. titles, Champion 
Spark Plug Co. reports that more 
than -15 million vehicles "show evi- 
dence of improper engine mainte- 
nance and are, therefore, wasting 
fuel." Forty-five million vehicles 
represent approximately -12 percent 
of the vehicle population, 

David L. Walker, who as director of 
automotive technical service for 
Champion, says, "On a nationwide 
basis, our findings show on average 



11.7 percent improvement in fuel 
economy after tune-up in cars that 
were overdue fur the Service, In sev- 
eral cars, fuel savings of more than 
50 percent were recorded after a 
tune-up.'" 

The Automotive Information 
Council reports similar findings. 
They advise that we waste "about lu 
percent of today’s precious fuel'' 
when ears need a tune-up. 

Let's put ii another way: Suppose 
your rsir is not tuned up and is using 
one gallon of gasoline every 20 miles. 
You drive 12,000 miles a year, Using 
Champion's figure, tuning up and 



saving 11,7 percent would mean an 
additional 2.34 mile? per gallon, or 
1404 miles in a year. This extra mile- 
age translates into an annual .sav- 
ing of 70,2 gallons of gasoline. Put 
another way, you save $70 if the 
price of fuel is $1 per gallon. 

Based on this supposition, if all 45 
million vehicles pointed to in the 
Champion survey were tuned up, 
giving just an 11.7 percent improve- 
ment each, the nation would save 3.2 
billion gallons of gasoline per year. 
This just by spending a few hours, 
maybe once a year, tuning an engine, 
jPwjjt 1 rijfn jo p-n :jo ':‘Qi 
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Part 1 



byHMoil Schultz 



COIL WIRE 



Diagram shows areas of en- 
gine Ihet need checking as 
part of complete tun e-up. The 
vehicle emission control label 
on radiator cowl or firewall 
gives most important tune-up 
specifications. For more de- 
tails, refer to owner's manual 
Of shop guide. 



1 LINE-UP 
SPECIFICATIONS 
L 



CARBURETOR 

NIGH VOLTAGE 
CABLES 






Fuel system is 
checked lor correct 
functioning by open- 
ing the choke valve 
and moving the throt- 
tle linkage back and 
forth. Dirt Is main rea- 
son why Choke valve 
frequently doesn't op- 
erate correctly. Spray 
cleaner (below) frees 
it Mp. 



The car service manual, available 
from publications departments of 
most auto manufacturers, provides 
the adjustment specifications for 
your engine, along with other impor- 
tant information about the engine. 
Without a service manual, you 
have to rely on the vehicle emission 
control label under the hood of the 
car for specifications, or on a general 
automotive- repair reference book. 



Knowing when tune-up is needed 

You don't gain anything by tuning 
up an engine that doesn't need it. 
How can you tell when tune-up will 
pay off? The host way is to consider 
how the ear's been acting. 

Signs that an engine needs tune- 
up are a drop in fuel economy, rough 
idling, hesitation on acceleration, 
dieseli ng (engine continues to run 
when the ignition is turned off), 
hard starting, stalling, surging, det- 
onation (pinging), misfire and lack of 
power. 

If the state in which you reside 
has a mandatory emissions inspec- 
tion program, having the ear tested 
for emissions at the inspection sta- 
tion ran help uncover an untuned 
engine. Engines needing tune-up 
emit more hydrocarbons and carbon 
monoxide than engines not needing 
tune-up. 

Fuel system: preliminary testing 

To test for fuel-system damage: 

1. Remove the carburetor air clean- 
er. Move the throttle linkage back 
and forth once or twice, 

2. If gasoline does nut shoot into the 
carburetor, check the fuel system for 
a malfunction before doing a tune-up. 
A possible problem may be the fuel 
filter, which could be partially 
clogged. 

3. Start the engine, which should be 
cnld. iHee that the automatic choke 
valve opens fully from a closed posi- 
tion. If the valve doesn't work 
smoothly, dean choke linkage and 
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Connections for testing Ihe Ignition prima- 
ry circuit with a voltmeter are shown at 
right. Positive lead from voltmeter is con- 
nected to coll. Above- elements of th# Igni- 
tion secondary circuit. 
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What is tune-up? The term has dif- 
ferent meanings to different people, 
ranging from just re plating spark- 
plugs to testing and adjusting every 
component in u c*u that can U test- 
ed and adjusted. 

The tune-up procedure 

The tune-up procedure we recom- 
mend is designed primarily to save 
gasoline. However, it does this with- 
out jeopardizing operational perfor- 
mance and without exceeding ac- 
ceptable emissions Levels. The pro- 
cedure is divided into the following 
major steps: 

■ Tests to establish if the engine is 
capable of being tuned up. These de- 
tect damage to the fuel and ignition 
systems, and to the engine. You can- 
not tune up a fuel system, ignition 
system or engine that is damaged. 

■ Servicing sparkplugs and spark- 
pi Lig cables. 

■ Servicing the distributor and ig- 
nition primary circuit, 

■ Servicing fuel- and ecnisaions- 
eontrol systems. 

■ Making adjustments and a road 
test. 

The cost of tune-up 

Assuming you do the work your- 
self, cost depends on the instru- 
ments you have to buy, Instruments 
and their general cost and use are 



spelled out as we go along. Prices 
quoted are typical of mass merchan- 
disers — in this case, from the Sears 
Roebuck Spring- Summer 1979 cata- 
log. If you'd rather not purchase a 
purlieu tar instrument, you can take 
the car to a professional mechanic 
just for that service. 

By doing tune-up yourself t obvi- 
ously you save labor coats. But do 
you realize how much? According to 
the Automotive Information Coun- 
cil, the national average auto-me- 
chanic labor rate per hour is pres- 
ently $15,43* 

You also save when buying parts. 
For instance, the price of non resis- 
tor sparkplugs installed hy a profes- 
sional mechanic ia nearly $2 each. 
Sears Roebuck lists the price of non- 
resistor sparkplugs as 73 cents each. 
Through a professional mechanic, 
the price of resistor sparkplugs is 
over $2 each. Sears Roebuck sells re- 
sistor sparkplugs for 98 cents each. 
These are not bootleg plugs. They 
are made by well-known companies 
like AC, Autohte and Champion, 

In judging the coat of doing tune- 
up yourself, don't forget to consider 
the manuals you may have to buy. 
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Chrysler electron le- 
Ignlllon system la 
checked with voltme- 
ter by hooking up pos- 
itive lead of inelru- 
ment to No. 1 cavity of 
wiring harness con- 
nector (arrow), Voll- 
age reeding should be 
11 or more volte. Hf 
not, look for problem 
in the primary circuit. 




SPARKPLUG 



SPARKPLUG 

CABLE 

REMOVER, 



Sparkplug-cable remover la ■ valuable ad- 
dition to any toolkit. To use, simply twist 
while gently pulling on boot. 

valve pivot points with carburetor 
cleaner* 

4. Test choke operation again to de- 
termine if repair* are needed. If they 
are, you may have to disassemble 
the choke assembly (see service 
manual), Before doing so,, however* 
test switch and heater components 
of the electric choke unit. 

5„ Replace a dirty carburetor filter 
element and reinstall the air cleaner. 
Make sure all vacuum hoses are con- 
nected tightly, Loss of vacuum from 
a loose hose causes loss of engine 
power and surging. 

Conventional ignition system 

A conventional ignition system, as 
opposed to an electronic one, has 
breaker points in the distributor. 
Two ways of testing the' primary cir- 
cuit of a conventional ignition sys- 
tem arc discussed here: with and 
without the use of a voltmeter, 

A suitable voltmeter costs about 
$lfi. However, a voltmeter often 
conies as part of a more extensive 
testing instrument, which includes 
an ohmmeteT', ammeter, dwell meter 
and tachometer. These instruments 
are also used for tune-up. Cost is 
about $60. 

To check voltage available for ig- 
nition, proceed as follows; 

I. Disconnect the secondary cable 
between the coil and center lower of 
the distributor at either place. At- 
tach one end of a jumper wire, hav- 
ing alligator clips at both ends, to 
the coble terminal. Attach the other 
end of the jumper wire to a clean 
ground on the engine, This is done to 
keep the engine from starting when 
it is cranked during testing. When- 
ever teats outlined m this article call 



for cranking the engine (not start- 
ing and running), be certain to fol- 
low* this procedure. 

2, Connect the voltmeter positive 
lead to the terminal on the coil 
marked B ATT or + . Connect the other 
voltmeter lead to a clean, ground, 

3. Crank the engine and note the 
voltmeter reading. The voltmeter 
reading should be 9.5 volts* or high- 
er. If the reading is less than 9.5 
volts, there is a problem in the igni- 
tion primary circuit or possibly with 
the starter motor. One thing to look 
for is a loose primary-wire connec- 
tion inside the distributor, which is 
often the cause of voltage loss. Other 
parts of the primary circuit may be 
to blame, especially the battery. The 
primary circuit consists of the bat- 
tery, ignition switch, ammeter (or 
warning light), primary winding in 
the ignition coil, breaker points and 




damage to the rotor, distributor cap 
or the particular sparkplug cable 
used in the teat. 

Electronic ignition 

The “screwdriver"' method of test- 
ing spark, just explained, may be 
used for judging performance of the 
American Motors and General Mo- 
tors electronic- ignition systems, un- 
til the sophisticated testing equip- 
ment recommended by these two 
comp anios is on the market. Meth- 
ods of testing Chrysler and Ford sys- 
tems are as follows; 

Chrysler 

1. Be sure the ignition switch and 
all accessories are off* and remove 
the multiwiring connector from the 
electronic control unit, 

2. Turn the ignition switch on, 

3. Connect the negative lead of a 
voltmeter rated at 2Q.0OO volts to a 
clean ground* 

4. Connect the positive lead of the 
voltmeter to the wiring harness con- 
nector at the No. I cavity. 

The voltage reading should be 
11 or more volts. If not. look for a 
problem in the ignition circuit be- 
fore proceeding with tune-up. 

Important: Battery voltage for 
this test should be a minimum, of 12 
volts. 



Tagging with ctothas- 
pln* |» one way of 
Identifying sparkplug 
cables ao they cun b* 
reattached correctly. 
Below: Gat rid of dirt 
particles before re- 
moving operkplugt to 
prevent damaging en- 
gine. Blowing through 
a soda straw will do 
the irlok quickly. 



low-voltage wiring. The condenser 
and ballast resistor are also consid- 
ered part of the primary circuit. 

If you don't have a voltmeter, dis- 
connect a cable from one of the 
sparkplugs. Insert a screwdriver in- 
side the boot At the end of the cable 
so that the tip of the screwdriver 
touches the cable terminal. The 
screwdriver should have an insu- 
lated handle so th Fit you don't get » 
shock when current passes through 
the cable. 

Hold the screwdriver so the shank 
Is a half inch from a dean ground on 
the engine* Crank the engine* A 
bright blue spark should jump the 
gap between the screwdriver and 
engine, [f the spark is weak, or yel- 
low or orange in color, look for a 
problem in the ignition primary cir- 
cuit before proceeding with tune-up. 
A weak spark may also indicate 




Ford 

1. Disconnect a cable from one of 
the npurkpl ugn, 

2 . Connect this cable to a test plug 
that has a clamp fitted to it so that you 
ran clip the test plug to the engine 
block. You can make a test plug us- 
ing a sparkplug having the same 
number ns the sparkplugs the en- 
gine is using, 

jPtots* t wo r q page 30} 
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A cardboard bo* tan s#rv* as a tray to keap 
sparkplugs In order, Be sura to label boles 
so you can Identify plugs. 



SATURDAY MECHANIC: TUNE-UP 

/Com^iieo 1 from page 29) 

3. Clip the test sparkplug to a spot 
on the engine so that the shell of the 
plug is grounded. 

4. Crank the engine. If a blue spark 
jumps across the electrodes of the 
test plug, the ignition system is 
working properly. 

Checking the engine 

Unless the engine is in sound con- 
dition internally, doing a tune-up is 
a waste of time and money. Bad per- 
formance, poor fuel mileage and 
high emissions caused by an engine 
malfunction cannot be resolved by 
tune-up alone. 

The instruments needed for 
checking engine condition are a 
compression gauge (cost: $f> to $20) 
and a vacuum gauge. A combination 
vacuum gauge, fuel-pump tester 
and positive crankcase ventilation 
(FCV) system tester coats about 
$ 10 . 

Another instrument you might 
want, if you are working by yourself, 
is a remote starter switch, which 
costs around $5. The instrument al- 
lows you to crank the engine from 
beneath the hood. 

In using the remote starter 
switch, turn the ignition switch ON. 
If you are working on a General Mo- 
tors car having a High Energy Igni- 
tion (HEl) system, disconnect the 
ignition switch connector from the 
distributor before cranking the en- 
gine for a compression test. 

L To prepare for the compression 
test, remove cables from sparkplugs 
w r ith a sparkplug-cable remover. Grip 
cable boots. Twist and pull until 
boots pop loose. 

The sparkplug-cable remover lets 
you reach cables that are under the 
exhaust manifold and in other 
cramped places. If you don't have a 
sparkplug- cable remover, grasp the 
boot by hand. Wiggle it back and 
forth to break its grip on the plug. 
Do not pull the cable itself. 

As you remove cables from spark- 



plugs, mark each so it can be reat- 
tached to its respective plug later 
on. One way of marking cables is to 
write numbers on clip-type clothes- 
pins, Then attach a clothespin bear- 
ing the appropriate number to each 
cable. 

2. Blow dirt particles from spark- 
plug parts using a soda straw. This is 
a precautionary step to prevent par- 
ticles from dropping into cylinders 
when plugs are removed. Particles 
can cause serious internal damage, 

3. Remove sparkplugs. Use a 
sparkplug tray to keep plugs in or- 
der, You can make a tray by punch- 
ing holes in a cardboard box. Num- 
ber the holes to coincide with the po- 
sition of plugs in the engine. 

The reason for keeping plugs in or- 
der is to be able to identify the par- 
ticular plug to the cylinder in which 
it was placed. A sparkplug often 
shows signs, such as carbon or oil, 
that may indicate cylinder damage. 
An orderly procedure permits cylin- 
der identification. 

4. Take compression by pushing the 
tip of the compression gauge into 




Vacuum gauge Is connected to vacuum 
port, usually on Intake mangold, Rubber 
hose makes connecting the gauge easy. 



each sparkplug port, in turn. Have 
choke and throttle valves wide open. 
Crank the engine for a minimum of 
four revolutions, and make note of 
the highest reading recorded by the 
gauge, 

When you are done taking read- 
ings, compare the lowest and the 
highest readings. Compression spec- 
ifications provided by manufactur- 
ers generally allow a variance of 25 
percent between the two. For exam- 
ple, if the highest-reading cylinder 
shows a compression of 150 pounds 
per square inch (p.s.i.), the lowest- 



reading cylinder should show r com- 
pression of no less than 112 p.s.i. 

If compression between low- and 
high-reading cylinders varies more 
than, 25 percent, assume that valves, 
pistons and/or cylinders are defec- 
tive. [f two low-reading cylinders 
which are aide by side show up, 
chances are the cylinder head gas- 
ket is blown. In any case, there is no 
sense doing tune-up until repairs 
are made. 

A vacuum test reveals damage 
that a compression test won't re- 
veal. For example, the vacuum 
gauge can, detect such problems as 
defective valves, a leaking cylinder 
and restricted exhaust. Perform the 
vacuum test as follows: 

l. Warm up the engine. Conned the 
vacuum gauge to the primal vacuum 
port. On many engines, this port ls 
on the intake manifold. If it isn't 
there, look elsewhere on your car’s 
engine. 

'L With the vacuum gauge connect- 
ed, run the engine at idle speed. The 
vacuum-gauge reading should be as 
specified by the manufacturer for 
the make and model of the engine 
being tested. A reading of 17 to 21 
inches mercury is generally consid- 
ered “normal," However, it may not 
be normal for your engine. The nor- 
mal reading depends on the engine 
and altitude. Vacuum readings drop 
about one point (one inch of mercu- 
ry) for every TOGO feet you are above 
sea level. 

Readings other than normal and 
what they mean are: 

• A fairly steady reading three to 
four points tower than normal, 
which sinks and then soars when the 
throttle is opened and closed rapid- 
ly — leaking piston rings, 

■ Needle alternately drops four to 
five points and then returns to nor- 
mal — sticking valve(s). 

■ Needle vibrates excessively at 
idle, but steadies as engine speed in- 
creases — worn valve guide stems, 

■ Needle vibrates excessively at all 
speeds — leaking head gasket. 

■ Needle alternately drops more 
than five points and returns to nor- 
mal— burned v r alve(s), 

■ Steady reading that is very low — 
incorrect valve timing. 

M Needle d rops slowly to zero as en- 
gine speed is increased— restriction 
in the exhaust system. 

After you’ve determined that the 
engine is capable of being tuned up, 
the rest of the procedure is relative- 
ly simple. It involves getting the fuel 
and ignition systems into a condi- 
tion where they work together to 
give the best possible performance 
for the least possible cost in fuel. 
How to do this is the subject of next 
month’s Saturday Mechanic. R* 
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Warning; The Surgeon General Has Determined 
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APPLIANCE CLINIC 

QUESTIONS /^MSWERED 

Imperial leak Clean the crystal with water and humidifier and produce the trouble- 

My problem is a water teak from an soap. This is not a simple job ami you some deposits. 

imperial Model KDI-1? KitchenAid shouldn't do it unless you are fa mil- Cun tacit a representative of the 

dishwasher, which was purchased in i&r with the inside of the range's company that makes your water- 

1$74- Water is thrown out just above control box, softening equipment and seek ad- 

the metal shield over the motor* /W vice on this problem, 

dtsflss#m5ted the unit down to the Masher on the loose The coffee maker is different from 

motor tend pump, but / cant figure / ve a KitchenAid T rash Masher, a humidifier or a steam iron. Water 
out what's causing the leak. Can you Every few months the ram loses level isn't being evaporated in the unit. It 
guess the probable source of tiw- (irici binds against the drawer „ One is just being heated. Calcium depos- 
ble?—D. Howland, La Grange, III. sprocket drops lower than the other. / its, even in sireas where bard water 
You've gone too far. The leak you have no trouble fixing the problem isn't a problem, may in time build up 
describe is most often caused by a temporarii^, but it’s becoming an- and block the onfice* This h why cof- 
damaged shaft seal t which is part of noying, Is there a permanent repair feemaker manufacturers generally 
the drain impeller. The shaft seal for this problem 1 — Ed Cook, Har - recommend that a solution of vine- 
and drain impeller, as an assembly, wood, Md, gar be run through the euffeemaker 

should be replaced. There is. It's outlined in technical periodically. 

Start from the beginning* To service bulletin KH-fiS (3/74)* This The general method is to pour in a 
reach the shaft seal and drain-im- bulletin specifies the proper spacing 60:50 vinegar-to- water solution with 
peller assembly, remove the follow- to maintain correct drive-train ten- the heating element turned on, fol- 
ing parts in this order: wash arm* s ion. To get it, write to Customer Re- lowed by a thorough flushing with 
fine and coarse strainer assembly., 1 aliens Dept.* KitchenAid Div,> Ho- plain water. 

wash-arm support, seal, scut and hart* Troy, Ohio 45374. Consult the manufacturer's ser- 

cone assembly, impeller* wash-pump You may have to install a new vice instructions for the method of 
body, shims, top of drain pump, O- drive sprocket on each of the jack- cleaning your eoffeemaker. 

ring, shaft seal, drain impeller and screws {there are three) and possi- Even if the water softener is ra- 

the washer beneath the assembly. bly a new drive chain. It depends on generating often and properly* you 
Each part is held by a screw or how much wear or damage has been will still experience a buildup of de- 
screws, or is pressed in place. If you done since the problem started* t posits in steam irons and humidifi- 
have a problem in making the re- would first try the spacing adjust- ers. However* these will be sodium 
pair, KitchenAid has offered to send ment. If it doesn't work, you can and not calcium deposits* 
you service literature and a parts then install new parts. Remember that a water softener 

manual. Write Customer Relations To make the adjustment, loosen is not deionization equipment. You 
Dept,* KitchenAid Div.* Hobart, the four motor sprocket mounting are merely substituting one miner- 
Troy* Ohio 45374, Give the model bolts. Move the sprockets so the dis- al* sodium, for another, calcium* So- 
number for your dishwasher. tance from the center of the two dium will leave residue* especially in 

idler sprocket retaining screws is no equipment in which the water has 
Double trouble less than in, and no more than evaporated. 

PIcoAf? give me the cause of two prob- G¥t in. Tighten the mounting bolts However, the&e deposits will wuhIi 
lemi< Em having with a General Elec- securely. away more readily than calcium, 

trie American Double Range (Model If you h:ive a problem and wish to This is why 1 think your equipment 
JT9T0 IJDCh First , the one-hour call a KitchenAid technician* con- jsn + t regenerating often enough and 
timer no longer emits a continuous tact Kamoiskt Co., 1101 DeSoto Ftd,, the calcium is getting through* 
buzz. The buzzer sounds for a few sec- Baltimore, Md, 21223 (30l/fi44- The best advice for unc Logging the 

oad* flud atop*. Second, the inside of 2900), orifices of your steam iron is to have 

the crystal ow the control panel is it done at a manufacturer's service 

soiled. How do I clean it?— Emil A, Hard-water solution center. In the future, use water 

hnbetnbo, Rockaway, /VJ* We five in a section of the country treated with inexpensive, throw- 

The cause of both problems is dirt, that has extremely hard water. Our awuy-type filters that make a few 
The vibrator arm of the clock, which home ia outfitted with water-eoften- gallons of minoral-frt*e water* or use 
is the buzzer, is probably sticking* mp equipment. However* we have n distilled water. 

Open the hinged control panel and tremendous buildup of deposits in Soak the affected humidifier parts 
clean the vibrator arm with lighter our humidifier and in the orifices of in vinegar* This is a slow but safe 
fluid* turpentine or a similar clean- an automatic coffeemttker and steam process. You could use inhibited mu- 
ing solvent* iron, The residue is very hard to re- riatic acid* but make certain this 

Warning: Before opening the con- move and won't wash off. Do you stronger chemical won't do any 

trot panel, turn off the range's 220- have a solution?— Russell A. For- damage to the materials in your hu- 

volt power at its circuit breaker or firtt, Valparaiso, fnd. midifier* ^ 

fuse box, There's enough electricity I have the feeling that your water- 
going through the control panel to softening equipment isn't being re- 

cause serious injury if you should generated often enough. This re if yo u ft lv * a about any appH- 

touch the wrong part* suits in calcium bleed- through, *"m. stnd If to Apph/wc* Clinic, Popuiat 

To clean the crystal , open the cull- which creuteathe deposit buildup. It $7th St, fork 

trol panel, remove the timer and pop would take only a few hours of bleed- aniwtre4 inaMd ^!y Pmbitm* at wm* 

the crystal out. It's held by tabs, through fur calcium to settle on a inttrut wtii fn dtacoss«l m this column. 
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George Wendt, white water 
expedition guide, has found some- 
thing exciting to do on dry land. 
Hu collects Stamps. 

George finds that collecting 
US. Commemoratives lets him 
explore the thrilling panorama of 
America. He discovers new places 
and things, meets fascinating 
people and relives exciting events 
in our history. 

You can start the adventure 
of stamp collecting with US. 
Commemoratives. It a s easy and 
affordable. Every few weeks 



there are new, beautifully 
designed issues at your local Post 
Office, You'll also find an infor- 
mative, colorful guidebook 
called S tamps & Stories to help 
you get your feet wet. And the 
new 1980 Olympic Stamps 
are an exciting place to begin. 

“Collecting U.S. Commemora- 
tives is a special kind of thrill, 1 * says 
George. ‘"And it’s one adventure I 
can share with my family" 
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A perfect chess opponent, the Challenger' can play against 
you at infinite levels of skill, from beginner to expert. And 
. ..it speaks to you, >, calling out all moves, catching errors 
and announcing game progression- The Challenger ' 
is also a superb teacher and it will even suggest your i 
best move. Be warned, however, that the Challenger " m 
has 1200 classic book' opening moves and can 
analyze over three million board positions stored 
in its tiny computer brain. So, it can be very tough. 

It is so sophisticated, d is available in either English, 
Spanish, German or French language. 



Other challenging computer games from Fidelity 
include. . -BRIDGE , , , CHECKERS, . and 
BACKGAMMON At fine stores everywhere. 



FIDELITY 

ELECTRONICS , LTD 

Miami, Fionda 33 1 73 






The world s largest manufacturer of ^elf contained. microproemsor liused „ hoard 3a mm 
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An old name returns 

American television manufacturers 
have been having their ups and 
downs for the past few years,, due to 
stiff competition from overseas 
manufacturers. Many brand names 
have vanished from the scene* in- 
eluding one of the most respected. 
Admiral TV. 

Boshei Enterprises, a conglomer- 
ate of Far Eastern concerns* has (ac- 
cording to inside information) pur- 
chased the old Admiral. Still, you 
may not see the Admiral brand 
name for some time. 

Plans are being made to market 
the TVs through K-Mnrt stores, Un- 
der either a K-Mart or AOC label. 
The name Admiral will not be likely 
to appear. However, the television 
sets numbered M4(i and MBS are 
pure Admiral, 

Rumor further has it that Bo- 
shei’s future plans include the res- 
urrection of the Admiral name and 
line. 



How to shine 
at soldering 

Do you soTioiiTios build 
an electronic construc- 
tion project or kit. 
then find it doesn‘1 
work — even though you'rs 
certain you've done 
everything right? It's 
frustrating, and 
has happened to 
most of us One thing 
often overlooked is the 
soldering job. 

if you have made bad solder joints, you 
might as well have left the pieces unassem- 
bled’ Soldering isn't difficult, but does require 
patience. 

First thing — make certain you are using 
rosin-cora solder and never the acid-core va- 
riety. Acid literally eats your wiring. 

Choose a 60/40 grade ot solder, which 
melts at about 300" F Use a soldering 
iron— forget about hot guns for such work. 

How you apply the heat is the key to suc- 
cessful soldering One mistake many peopie 
make is to touch the tip of the iron to the 



solder itsell, as well as to the wire arid its 
lie-point or printed circuit (PC) pad. This 
forces the solder to melt and flow onto a 
cold surface; no good — rt results in a cold 
solder joint. 

As we show, touch the iron to the wire 
and tie-poini, so that the solder flows onto a 
heated surface. Use the same principle on a 
PC board; heat the copper pad. 

A good solder connection looks shiny and 
smooth. Mover "drip" the solder onto a wiret 

Do not overheat . and remember, prac- 
tice wifi make your solder joints shine 



Don't wake me when you leave 



We had the opportunity to look at a 
new, programmable dock radio that 
General Electric will be marketing 
soon. For a longtime, we have been 
saying that the computer revolution 
will soon hit everyone's home— 
things tike this radio wilt establish a 
new beachhead. 

One of the most immediately ap- 
parent advantages of this futuristic 
clock is that you can set two wake-up 
times. If you leave at 7:00 a.m, and 
your spouse gets up at 9:00, this 
dual-alarm might save a marriage. 

The tuner is state-of-the-art. Sta- 
tion frequencies are entered via a 
touch-pad and are digitally precise. 
You can also store up to six favorite 
stations in the clock's memory bank 
for instant recall later on. The clock 
radio* called "The Great Awaken- 
ing,” will cost about $116. 

Worlds without end 

Home computers are turning into 
the science fiction medium of the 



Programmable clock 
ndk» from G£ la 
cat lad The Great 

Awakening and fea- 
tures digital frequen- 
cy tuning, as well ae 
computer memories 
end other function* 
It’s another example 
of how computers am 
gradually, but alaadi- 
ly, working their way 
Into our dally Jive*, 

JSflth century— capable of taking you 
into worlds of fantasy and excite- 
ment, More and morn programs are 
showing up which simulate strange 
adventures, from exploring dun- 
geons to guiding wtarfleet defenses. 
Three qf these ad ventu re-type 
games we saw convinced us that 
computers arc mind-expanders. 

We played Super Dungeon from 
Programme International ($19,95 
from Program ma. 3400 Wilshire 
Blvd., Los Angeles, Calif. 90010)* on 
an Apple M, and were very im- 
pressed by its wealth of detail. This 
program sends you into a multi- 
layered maze wherein lurk mon- 
sters, magical devices, and gold. All 
appear as beautiful screen graphics. 

The program is exceedingly com- 
plex, just as a real-life situation (or 
at least a real fantasy) might be. 
You must choose weapons and food; 
every contingency involves strategy. 

A similar program. Wilderness 
Campaign from Synergistic Soft- 




ware, draws a highly detailed map of 
terrain, rather than a inaze t and it is 
the map over which you must ma- 
neuver. It's $15 from Synergistic, 
5331 120th Ave. S.E,* Bellevue, 
Wash, 98006, 

Not only mythic fantasy is simu- 
lated in this new crop of programs, 
but also the far future, 

Battlefleet Orion from Automated 
Simulations ($19.95 from Auto- 
mated at Box 4232, Mountain View, 
Calif. 94040), puts you and a Friend in 
command of opposing fleets of star- 
ships (on an Apple, TRR-80, or Pet 
computer). Each it ar ship is dis- 
played on the screen and it's up to 
you to give the orders, while the 
computer keeps track of the results 
and displays movement. 

Right now, as we show you on 
page 80* toys and games are going 
through a complete, electronic 
metamorphosis. But even the best 
pale beside what games will develop 
into* once the computer comes into 
more and more homes. Wf 
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If you're frustrated by the high cost of heating, a Kero-Sun por- 
table kerosene heater gives you low cost heat for only pennies an 
hour. Heats with almost 100% efficiency for 30 hours on less than 2 
gallons of dean -burn big* safe kerosene, Every Kero-Sun is 
thoroughly safety-tested. Each has a battery-powered igniter, so 
you need no matches to light it and each has an automatic shut-off 
— in case of tip-over, There + s no smoke, no odor, and you need no 
chimney installation. This may be the winter when a Kero-Sun por- 
table heater is your only way to handle the high cost of heating. 
Write for more information on the whole Kero-Sun line of heaters, 

Copvtfflht 1974. Krm Sun. Ik 

I Please send me full facts about Kero- Sun portable 
| healers and the name of my nearest dealer, 

I Name 

f Street „ City 

| State Zip Tel.* 

I KERO-SUN INC P MAIN STREET, KENT, CT 06757 

— — — 



KEROJUN 



PORTABLE HEAtfcSS 

Py -9 



How to cope with the high cost 
of heating: — 

1> AVViW l 



PHOTO 

HINTS 



FROM READERS 



Camera safety belt 




Make a strong but inexpensive 
camera strap from 1-inrh nylon 
belting and two harness snaps 
from deg leashes. Loop the belt 
ends through the snaps about 2 
inches and secure with epoxy and 
several rows of strong stitches. 

— Robert Mertzberg 



Better than a pocket 




Filters, cable release! lens tissue 
and other small accessories are 
easily kept ready in a zippea-ed to- 
bacco pouch, Sew leather or web- 
bing strips tO form belt loops. 

— Fob Berger 

Film wiper 




-t ; 



Windsbield-wjper blades make 
ideal squeegees for rot! and sheet 
film. Dip negatives in wetting 
agent, hang them by a corner, and 
run the blade drawn the front and 
back, — Rudy a rftf Murcia Sch tilz e 
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You came out of the 
' service with a lot going for 
you. Skill. Knowledge. And 
experience. And much of it 
f didn't come out of a book or 
a tech manual. It came from 
somebody else. Somebody 
who took the time to pass 
along what he knew. 

Well, what about you? 
You've got a lot to give, too. 
And you can do it. Part-time. 
In the Army National Guard. 
\ In the Army Guard, 

& you can make a difference. 

By working with people who 



want to know what you know- 
By showing them the ropes. 
And watching them grow. 

It’s a satisfying job. The pay's good, too. And you'll be putting time against 



retirement benefits. 



Check it out. There are a lot of people who want what you've got. Pass 
it on. In the Army National Guard. 

See yourlocal recruiter or call toll-free 800-638-7600 
(except in Alaska, Hawaii, Puerto Rico and the Virgin Islands). 

In Maryland, call * * 

728 3388 _ Hot somebody 

Including yourself. 




The Guard belongs. 








CARCUNIC 

SOLUTONS 
FOR MECHANICAL 
HEADACHES 
BY 

MORTSCHULIZ 







Altering a diet 

The 1969 Chevrolet station wagon l 
use (o pull a 20 -foot travel t railer has 
been driven 130,000 miles - It has a 
3S0-CU .-in. k iffk ■ rn m p reunion e ng ine 
in excellent condition , Mg concern is 
that premium leaded gasoline is be- 
coming unavailable at more service 
stations in this area. Midi will un- 
leaded gas do to my engine ? — , Juston 
Wo Grant, Niceville, Fla. 

It will cause val v e and valve-seat 
Load lubricates the valve 
area of engines not built for unlead- 
ed gasoline. Neither can you use reg- 
ular leaded gas continuously- Its oc- 
tane is too low for your engine and 
wilt cause harmful detonation, So 
what can you do? 

According to a General Motors ad- 
visory being prepared as I write 
this* there are two choices- First, 
you can use premium unleaded gas 
as a primary fuel. (Amoco, Mobil and 
She'll market premium unleaded 
gasoline in Florida,) The high, octane 
will help prevent harmful detona- 
tion, However, every third or fourth 
tankful, fill up with premium leaded 
gas, if you can get it. This relatively 
small amount of lead intake wilt pro- 
tect valves and valve seats, says 
GM. 

If you can't get premium leaded 
gasoline, the other choice is to fill 
the tank with an equal amount 
(more or less) of premium unleaded 
gas and regular leaded gas. This 
should provide sufficient octane to 
help avert harmful detonation mid 
enough lead to protect valves and 
valve seats- 

There are other precautions to 
take that will help prevent engine 
damage. Avoid driving at high 
speeds and pulling loads. This 
means you should avoid hauling 
your trailer. 

If heavy detonation occurs, retard 
spark timing several degrees. Don't 
retard timing if the engine has only 
an occasional trace knock, such as 
when accelerating up a hill. Trace 
knock won’t harm the engine, and 
does not warrant retarding the 
spark* which cuts fuel economy. 



Filed and forgotten 

My 1975 F ord F -100 pickup with d02- 
cu.-in. V8 engine uwd three-speed 
manual transmission has had a se- 
vere front-end shimmy for same 
time , All known repairs, including 
installing h envy-duty shock absorb- 
ers, have failed. Ford mechanics are 
at a loss, cmd Tm ready to dump the 
truck. Pi ease help. — Bruce C. Witt- 
gren, Valparaiso , fnd. 

Many 1973-75 F-series tight truck 
and 1074 Econoline owners have 
written about this, proving again, 
that service bulletins aren't being 
consulted- Thus, customers pay for 
unnecessary repairs. 

In September 1975 Ford issued a 
bulletin dealing with front-wheel 
shimmy of F-series trucks and Econ- 
olines J|i which do not respond to ex- 
isting shimmy repair procedures. 1 ’ 
Instructions call for installing front 
and rear front-axle, radius-arm in- 
sulator sets (part Non, D5TZ-3B2GS- 
A and D&TZ-3B2G8-B). 

Tell your Ford mechanic to look at 
article 1255 of technical service bul- 
letin 97 (9/5/75)- Two revisions have 
to be made: 



1, On page 8„ item C, preliminary . 

checks: Maximum movement be- 

tween spindle and axle should be 'is 
inches, not 3 Via inches as stated, 

2, On page 9, item 7, under radius- , 
arm installation procedure: Use a 
lubricant that meets specification 
No, ESTM&9C70-A, 

These revisions were given in ser- 
vice bulletin 99(10/24/75). 

Answer man 

My 1979 four-door Plymouth Hori- 
zon has a steering-wheel vibration 
when the engine is idling and the au- 
tomatic transmission is in S'EUTHAL. 
The car's keen at the dealer's three 
days and he's stumped. — M* Binder, 
Howard Beach, N.Y* 

I’m tioL stumped and neither is 
Chrysler. According to service bulle- 
tin 1 9-05-79, the reason for vibration 
and noise may be excessive clear- 
ance between the upper-shaft and 
steering-column bearings. This ap- 
plies to the four-door Omni as well, 
and to 1978 models as well as the 
'79s,The bulletin instructs mechan- , 
ics to remove the steering column 
assembly, remove the bearings, 
modify the steering-shaft journal 
and lubricate the area. 

Believing a nonbeliever 

Help! With the price of gas what it is, 
l can't afford the problem I have with 
my 1975 Ford CTD. When the car sits 
after being filled up, gas begins drip- 
ping from the gas cap. If i open the 
cap, gas gushes out - The dealer says 
the system is under pressure and gas 
expands, ft's normal, he sags. I can't 
believe that , — flick J. Biasella, 
South Chicago Heights , III. 

If it was normal, most cars would 

(pitr/txe \WUQ pflEjno 44) I 



What you may nol know about lump-starting 

Follow Ihase procedures when jump-slatting a dead baltery: 

■ Six-volt batteries and positive -ground electrical systems are limn- 
ed, but if a car with one or the other is involved be sure the older cars 
battery or eiectt ical system is compatible . If one battery is a 6-voit ly pa 
and the other 12, the 6-voll size wrli be damaged. If one car is noga- 
five-ground and (he other posilive, eleciricai system damage may 
occur. 

• Be sure a dead battery isn't frozen; remove vent caps and check 
electrolyte If you are nol sure, dont pren 
eeed. Trying to push current through a Iro™ 

-ran battery can cause an explosion 

■ Don't let the vehicles touch. You may 
cause a short Circuit. T urn oil accessories 
in bote cars. 

■ Remove vent cape: cover wells 
with doth to reduce lumas, keep bub- 
bling electrolyte Irom spilling 

■ Assuming negatrve-ground sys- 
tems,. connect positive terminals by 
cable Run other cable Irbm negaliva 
posl ol live batlery to vehicle trams 
member at least 12 inches from dead 
battery, nol to battery Use If. Any 
sparks will be far enough away not to 
cause an explOSton. 




booster 

HATTER V 




GROUND NEGATIVE CARLE 
TO FRAME AT LEAST 
12 INCHES F ROM BATTERY 
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Pall Mall 

Light 100's 12 mg.tarl.0 mg, nicotine 

Winston 85 20 mg, tar 1.3 mg. nicotine 

Lowest brand 0.5 mg. tar 0.05 mg. nicotine 










mg. 'W. T.fl mg r nicotine m. per cigarette by FTC method 






than the leading filter 85 



Longer, yet lighter 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 





CAR CLINIC 

(Continued tram page J?j 

be doing it, I think you‘ll be happy to 
learn the likely cause is a bad rap. 
Replace it; be sure to get a cap de- 
signed for your ear. 

Since 1970 t gas caps have not had 
vent holes in the body. Such holes 
allowed fuel vapors to escape into 
the atmosphere. The Clean Air Act 
says this is a no-no. So carmakers 
had to design a cap to prevent this, 
but still permit air to enter the fuel 
Lank. Air is needed to help delivery 
of gas to the Carburetor. They came 
up with a spring-loaded, pressure- 
vacuum rap that lets air enter the 
fuel tank, but doesn’t let vapors or 
gas escape. The spring in your cap 
may have weakened, or cross- 
threading the cap may have dam- 
aged the cap or filler neck. 

What a blast 

IVtoen my sparkplugs get fouled. / 
sandblast them clean* My brother-in- 
law. who i"s ft race driver and mechan- 
ic, says this ruins them. He says if* 
okay to glam-bead plugs chan, but 
not to sandblast them . U7f«Cs the real 
scoop f Should I throw away my sand 
and buy glam beads ? — P* Orf, WTtif- 
low, Tex. 



According to Champion Spark 
Plug Co., "Good service procedure 
calls for both cleaning and filing . . . 
cleaning to remove deposits . , , filing 
to lower voltage requirements,” By 
lowering voltage requirements. 
Champion refers to getting used 
plugs as close as possible to voltage 
normally needed to fire new plugs — 
about 7 kv. at idle; 10 kv, under ac- 
celeration. 

The procedure that Champion rec- 
ommends is this: 

■ Replace any of the plugs whose 
electrode gaps show wear of .005 in. 
or more. 

■ Remove oil deposits with a sol- 



vent and dry the plugs thoroughly. 

■ Open electrode gap wide enough 
to permit cleaning and filing. 

■ Use an abrasive cleaner (either 
glass beads or a "sand blaster 1 '^ to re- 
move combustion deposits. Then, 
with clean air r blow away all abra- 
sive material remaining on the plug 
thread and bore surfaces. 

■ File electrode surface vigorously 
to restore clean, sharp edges. 

■ Reset gap to specification hy 
bending only the side electrode. 

Oh, the shame of It 

In the September 1979 Car Clinic t [ 
outlined a procedure for Hushing 



straw used TO 

APPLY RUBBER 
CEMENT 



Uninterrupted symphony 

Thanhs to reader Larry W Bruce, Portland, Ore., for this tip 

“After replacing ihe AM/FMrtape dual front speakers for nny 
t979 Buick Regal, thinking they were the 
cause ot a rattle, I discovered that the vehicle 
identification number tag was loose, it was 
hitting against the windshield. To fix it, I took 
a soda straw and shot tots of rubber contact 
Dement between the tag and dash, securing 
the lag to the dash. Mdw, no more rattle. 

Your articles have gotten me out of jams 
more times than you can imagine, so l 
thought I would return the favor by sending 
this experience to you.' 





$ * A. 

fey, 



* “ fc hvtect your rahtabk gun. Insist »w Cmsman tw 





and refilling the positraction rear 
axte of a Chevrolet Caprice. John 
Preston of Terre Haute, I nd. t needed 
the advice to stop the axle from 
chattering on turns. My fetish for 
safety inadvertently caused me to 
put in a step that doesn't belong. J 
told John to raise the rear wheels, 
chock front wheels, srt the hand 
brake and run the power train in 
DRIVE or high gear for several 
minutes. Well, you just can’t run the 
power train in drive or high gear 
with the hand brake set^-not with- 
out cremating the brakes, you can't. 
Sorry, John, 

Making lemons 

Last winter, I worked «s a new car 
salesman, l was shocked to discover 
how salesmen move new merchan- 
dise around the lot, ho snow can he 
cleared. In subzero temperature, 
most vehicles were started at full 
throttle and moved hurriedly. with- 
out warm-up even for a few seconds. 
Vehicles were subjected to harsh 
jump-starting and carburetor-thaw- 
ing techniques, (Once an entire ex- 
haust system was blasted off the 
ma n if old n die n a n e ng i ne bo c kfi re d !) 
Vehicles submerged i n M- to $ -foot 
snowdrift* were ruthlessly rocked 
bock and forth by quick automatic 



transmission shifting,. Rear wh eels 
were often spun so rapidly on the ice 
they actually smoked. These vehicles 
were sold to an unsuspecting public , 
a nd those which had the icorsfi abuse 
were sometimes shined up and put on 
the showroom floor for quick sale! 

I recommend that a new car or 
truck buyer in the North open the 
hood of the vehicle and check battery 
terminals for arc marks. Remare the 
air cleaner and inspect the carbure- 
tor for burn marks , These signs could 
mean hard starting and rr possible 
ea rbti re tor fire. 

Also check rear tires to see if the 
tiny nubs normally present on nek' 
tires are worn off. Tires should be ex- 
amined for tiny gouges and slash 
lines in the tread , These signs could 
mean rapid wheel spinning, especial- 
ly if more than fO miles show on the 
odometer. 

/ hope this word of caution will 
scita* iotneone some grief. — Ray Rib- 
ler „ Little Canada, Minn. 

Thanks for the advice, Ray, 



GOT A PROBLEM WITH YOUR CAB? 

Just as*s Mart atouf 11 Send your gc wshon to ffra Car 
Clime, Popular Mechentos, 224 WhI S?tfr St., New 
York, iV Y. 10019. While tenors CflnrtQf be answered 
mcliw&ijQtry, proiHoms that are of general Interns! will 
be pub)i$h&j tn the cotumn 



SERVICE TIPS 

8 Before S mechanic tears apart Ihe automat- 
ic transmission gf a 1977-79 Chry&l&r car or 
truck in an effort lo slop Nurd leaking frgrrt the 
speedometer drive -pin ion adapter, have him 
replace the G-rlng seal. He should use pad No. 
6031370, a SFlicone seal that swells on contact 
with automata transmission fluid to give belter 
sealing. 

8 Higher 1ire-inHaUon pressure means better 
gasoline mileage. This is why Goodyear Tire & 
Rubber Co. advises that you not follow instruct 
lions for the recommended tire pressure given 
in the car owner manual if you replace your 
present set of alpha-numeric-size (ires With P- 
metric-sLze tires. The latter (P195/75R14, for 
example) can take two or three pounds more 
pressure than alpha-numeric tares (such as 
ER78-14). 

The added inflat ton will mean that you’ll be 
able to obtain as much as up to 1 v 3 percent 
better mileage. 

■ Let's try lo squelch one untruth. During the 
gasoline shortage earlier this year, oil tankers 
were rumored lo be loitering gttthe LL5- coasts 
in anticipation of higher prices According lo 
Admiral John S. Hayes, U.S. Coast Guard 
Commandant, '“There has not been a single 
incident of suspicious loitering by piF tankers. 
Many persons seeing a number of large ves- 
sels waiting offshore to onler U.S. ports often 
mistake such ships for oit tankers. These often 
are Other bulk Carriers, which are carrying such 
cargoes as gram. coaF, corn and scrap." IK 




^ Amazingly enough* America's most *0 

- B selling gun 

1 1 ; a Winchester.* America’s top gun is the 

i m jm r ■■ Grosman Mfjdel 760 BE arid pellet pump air gun, 

^ Surprised? 

§4j| The millions, of air gunners who own the Model 76(1 aren't. They 

m wRmm bought the 760 

* because if gives 

i ^ B^^B i 

hT money. 

■ \ ? authentic ' big gun" styling,, with features like high style 

BP checkered stock , And hi gh-q ual ity all ee I bane I >r years of rugged use , 

either KBs or . 

WrI * I lii-j- I In 1 7 fVi i'. 1 1. ■ ; 1 1 ■•.! l: 1 iI IT ,ir];ii.-J;]hlr, it hi.'tps :h. Ill “! • ■-•h'- 'Uii irr 

‘ *- * * V¥ ** *"**** ~ accurately. And l hey tiki* the 760' s selective pumping power It can deliver 

staling initKzle velocities of up to 620 fp$. 

If yuu like your shooting a litlle fancier, there's the Model 
760XL It has nil the shooting features of the standard 760, plus a brass- 
plated receiver, hooded front sight and Monte Carlo stock. 

No other gun in America sells like the Mixiel 760 because 
no other gun is built like it. Check one out at your dealer's soon. And 
find out why so many of the top guns in America 
own America’s Top Gun. 



Pari of being a kid 

y is ouming a Grosman, 



Air guns mmt be w 
meet under adult wfHrtddm 




SCIENCE WORLDWIDE 




A dusting at Utopia 

The photo at right was taken at Uto- 
pia Flanitia, but data relayed from 
the site — on Mars — suggest it is no 
winter wonderland. 

The dusting on the Utopia rocks is 
Earth-like snow — frozen water — 
but you would have to do some 
scraping to pack a snowball: The 
layer is probably no more than one- 
thousandth of an inch thick. Dr, 
Conway W. Snyder, project scientist 
on the Viking Mars mission, told PM 
that the snow fell from the Martian 
sky: "But the snowfall itself proba- 
bly doesn't look like much of any- 
thing; the stuff settles so slowly 
that you probably wouldn't notice it. 
It would look like a haze,” 

Winter temperature runs about 
lGtT F. below zero and the atmo- 
sphere, 95 percent carbon dioxide, 
would not support human life. By 
Earth standards, the Martian 
winter drags, lasting ahouL six 
months. A stiver lining: Martian 
years drag, too, to 687 days. So Vi- 
king won't transmit another chilling 
scene from Utopia until 1981. 

Heating by hotfoot 

The experimental house in the pho- 
to below is heated in part by a foot- 
thick wall section to collect solar 
heat and release it inside the house 
wheti needed. 

The builder of the house, in Santa 
Rosa, Calif., estimates that the con- 
crete stab, called a Trombe wall, 
costs about as much as a masonry 
fireplace. But builder James Finitz, 
who constructed the house for the 
Pacific Gas and Electric Co., figures 
the wall is a tot more efficient than 
most fireplaces. 

The wall is built like a sandwich 



collector for hot* 




Concrete Trombe wall collects solar heat. 



with glass on the outs id e t a 6-inch 
airspace in which an awning hangs, 
and the foot-thick watl made of filled 
concrete blocks, In winter when the 
sun is shining, the awning rises au- 
tomatically and heat builds up in the 
concrete and airspace. Vents at top 
and bottom of the airspace open 
when needed to let cold air from liv- 
ing and family rooms enter the 
space at the bottom. Warm air flows 
out top vents by convection. In sum- 
mer, vents are dosed, the awning re- 
mains lowered, and the blocks are 
isolated from the house by wall insu- 
lation. 

Finitz said the glass enclosure for 
the wall would cost about aa much as 
running a chimney from a fireplace 
to a housetop. "And the wall will pay 
off a lot more than most fireplaces," 
he said. 

The forecast: better predictions 

Scientists are to meet this month in 
Geneva to consider whether to con- 
tinue the Global Weather Experi- 
ment, a year-long data-gathering 
program that has already improved 
weather-forecasting accuracy. 

The forecast of Dr. Rex J. Fleming 
of the National Oceanic and Atmo- 
spheric Administration is that the 
project will continue, And T he told 
us, it will probably depend more 
than ever on a system of free-float- 
ing buoys to gather data from re- 
mote ocean locations. 

During the Global Weather Ex- 
periment, a network of some 300 
highly durable buoys in Southern 
Hemisphere waters radioed data on 
surface temperature and pressure 
to two TIHOS-H satellites, TIROS 
transmitters then forwarded the 
data to ground stations in Alaska, 



Virginia and France. Eventually, 
weathermen in the Southern Hemi- 
sphere used the readings to sharpen 
forecasts. As a result of the buoy 
program. Dr. Fleming said, weather 
predictions in Australia are vastly 
more accurate than they were a 
year ago. 

If the program continues, some 10- 
foot buoys may w r cll be dropped into 
Northern Hemisphere waters. 

Pigs and powerlines 

Are electrical fields around power 
lines hazardous to your health? To 
find out, researchers at Battelle Me- 
morial Institute have been exposing 
pigs 20 hours a day to electric-field 
strengths of 30 kilovolts per meter — 
about three times more than the 
maximum field strength humans 
could meet while standing under 
any existing high-voltage transmis- 
sion line in North America. 

The tentative answ T er: The fields 
produce no apparent adverse effects 
on the growth and development of 
large animals. The exposure appar- 
ently didn’t hurt chances for repro- 
duction* either. The 40 test animals 
bred well, and delivered 140 normal 
offspring while exposed to the 
fields, fWt 




46 POPULAR MECHANICS 





HOW TO MAKE YOUR KID LIGHT UP 

FOR CHRISTMAS. 



[f you know a little some 
one who’s been riding a 
bicycle with playing Girds 



competition is just seeing who 
can have the most fun in the 




clothespinned to the frame 
so the spokes make motor- 
cycle noises, here’s an idea 
for Christmas. 

A motorcycle. 

Your Yamaha dealer has 
real bikes in as many dif- 
ferent shapes and sizes as 
there are kids. 

For aspi ring competition 
riders, consider our very 
competitive YZ motocrossers. 
Lightweight, agi le, and 
plenty powerful. 

Or, for kids whose idea of 



dirt, our dirt play bikes pack 
all the horsepower a kid could 
hope for in an easy-handling, 
motocross-style frame. 



Our dual-purpose D F 
models combine off-road 
agility with full street-legal 
lighting and instrumentation. 
Ideal for anyone needing 
basic transportation as well 
as a basic good time. 

So whether you have a good 
idea— or absolutely no idea 
—of what your half-pint 
hopeful wants, your 
Yamaha dealer can help. 
He’ll also give you 10% off 
on a Yamaha helmet if you 
bring in the coupon below. 

And he’ll see to it you 
turn up the king of hearts on 
Christmas morning. 



10% DISCOUNT COUPON 

Bring thiscoupon to your partici- 
. paring Yamaha dealer and you’ll 

get 10% off on the Yamaha helmet 
of vour choice. 




YAMAHA 

I t hm v mi know how they re built 



AU.1', , Wv.if II \* .1 fl :MV.I L-V t 



If there’s one thins families love 
about Malibu, its everything. 



1 The 6- passenger interior. 

2 The 16,6-eubic-foot trunk. 

3 The (^) CPA estimated MPG.* 

4 The 26 EPA highway estimate. * 

5 The smooth and quiet ride. 

6 The impressive handling. 

7 The crisp, contemporary styling, 

8 The deep-down Malibu value, 

9 The sturdy Body by Fisher. 

10 The radial tires, with w T ear indicators, 
s 1 The power front disc brakes, 

12 The double-panel doors, hood and 
trunk lid, 

13 The Full Coil suspension, 
u The High Energy Ignition. 



15 The Delco Freedom battery that never 
needs refilling, 

16 The dual-mode ventilation system. 

17 The acoustical ceiling. 

18 The extensive corrosion-resisting 
treatments. 

19 The deep cut-pile carpeting. 

20 The tough full-perl meter frame. 

21 The front stabilizer bar. 

22 The protective inner fenders. 

23 The long recommended service Intervals. 

24 The pleasure and satisfaction of owning 
America's favorite mid-size sedan. 

Buy or lease a 1980 Chevy Malibu at 
your Chevrolet dealer's now. 



‘based on n ™ 3.H Lilrr (229 Cu. tn. ] Vfj. Engine nol avail. In Calif, where a 231 -cu-- in- V6 19 standard, Mileage estimates not available 
in CaLif- ac ttmrof printing. Kcmrtnbcr: Compare this estimate to the estimated MPG of other care, You may get different mileage 
depending on how fast you drive, weather conditions and trip length. Actual highway mileage wilt probably be less than the estimated 
highway fuel economy Malibu Is equipped with GM-butlt engines produced by various divisions. See your dealer lor details. 




I960 Malibu Classic Sedan 



A FRESH NEW SLICE OF APPLE PIE. 
1980 CHEVY MALIBU. chevm*et 
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Seats, everybody 

You never know when you'll need that old hay mower 
seat, suggests PM reader Edmund Noithrup. This particu- 
lar one, from an Adrtance mower that Northrop first rode 
in 1912, is now mounted on a 30- inch- Long log that serves 
as a pedestal. Northrop, who is now 72, claims it is the 
perfect portable seat for the ' "geriatric gardener. " 

‘’The big reason tor having this type of seating device 
in a retiree’s garden/’ Noithrup tells us, "is so your legs 
can dangle a little hit, to help circulation and to rest them, 
Three four- inch lugs fasten the seat arm to the pedestal 
log, 

iL As for moving it from one place to another, just grasp 
the rim and roll the whole thing, tike a milk can."' 

And where did Northrop get the foresight to hang onto 
an old mower seal? "I don't know — just some inner 
feeling for old things,’ ’ he says. 



Druthers Dept. 

D i d y o u ever think that if the people who ha ve to use th ing s th e 
most designed them in the first place they might look differ 
ently? Take U S Postal Service mailman Russell Haring, 
whose idea of a good marfbo* is one that automatically flips out 
the outgoing mail as Ihe incoming stuff is pushed through rts 
door Haring's design — the first one is installed at his houSe — 
has been approved for use by the U S. Postal Service 





There’s a long, long 
train a-winding... 



Hottest item off the trivia wire this month 
concerns the following technical data for 
has been accepted by the Guinness 
Book of World Records as the Longest 
train ever put together and run 
successfully. 

Number of curs: 501 (including 11 
engines). 

Weight: 140 lbs. 

Power required: 5.5 amps, at 10.5 volts 
(from a Trolier TRA 1001 power pack). 

Length of train if protected at scale: four 
miles. 

Operator: Model Railroad Club of 
Union, N.J. 

The next time some trivia nut bets you 
that you can't come within 20 points of 
Eddie Gaedel’s Lifetime batting average, 
hit him with that one. 
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He’s got it wired 

Every magazine in existence — at least those fortunate enough to 
have been around as long as PM has — at one time or another has 
published either (a) a picture of a man and a giant ball of string he's 
saved \ or(b ) a pictureofa man andagiant ball of tinfoil. This is the 
first time, however ; we’ve had occasion to publish a picture of a 
man and a giant ball of copper wire. 

"As a subdivider "Benny Classetti of Burbank, Calif r wrote us, 7 
observed that electricians frequently discard pieces of copper wire of 
Various lengths. I collected the pieces, stripped them and began 
winding them into a ball, using only pliers, a stripper and a ham- 
mer. That was three and a half years ago. Now it weighs 2300 
pounds,*’ 

At just the industrial price for raw copper t Classetti's got himself 
a few thousand dollars worth of nest egg. It might not quite cover his 
labor t however, since he figures it took him an average of 2 5 hours 
to wind one pound of copper onto the ball 
Benny wanted PM to publish his picture , he told us f "if for no 
other reason than to show that waste can be beautiful . ' 7 

Unfortunately — electricians please note— it can also be wasteful. 




PM follow-up: The newest RPV 



After we had completed last months feature article on remotely piloted 
vehicles (page 93). Lockheed Corporation’s missiles and space subsidiary 
announced it had been awarded a $1 00-million-plus contract by the U.S. 
Army to develop a reconnaissance RPV system that will ' acquire and 
designate targets'’ for artillery and laser-guided missiles. Lockheed also 
released the accompanying photo of its prototype missile. The aircraft will 
carry both television camera and laser equipment to ‘'illuminate" its targets, 
It will be fabricated largely of Kevlar; it will weigh 220 pounds and will have a 
13-foot wingspan, It can be programmed to fly to a number of specific 
waypoints, then to loiter and search for targets, although programming can 
be overridden for direct manual control at any lime 



An ill wind 



it was distressing enough when 
the final assessments of last 
September s damage to the Gulf 
Coast area (centering around 
Mobile, A!aJ as a result of hur- 
ricane Frederic were in, to realize 
there had been sporadic looting 
after the storm. 

To make matters worse, there 
was documented evidence that 
emergency and clean-gp equip- 
ment items — on the order of 
flashlights and chain saws — were 
being offered for sale at two to 
three times the usual retail price 
at some area stores. One report 
found ice priced at $5 per 25- 
pound block, while food spoiled 
in homes left without electricity. 

While it is easy enough to 
comment that looters and price- 
gouging merchants deserve 
each other, the additional argu- 
ment for being prepared well in 
advance of future storms was not 
lost on a number of Gulf Coast 
residents. 
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Fire up at Kmart 

and save on Solidox Braze/Weld Outfits. 

* 



This Christmas, give the handyman In your family one of 
Ihe most useful tools he could own - . , the revolutionary 
Solidox Welding Outfit. 

Ihe Solidox. the original solid oxygen torch, has hun- 
dreds of uses. It brazes. It welds It solders, tt easily cuts 
3/4-Inch bolts and V4-inch flat steel. 

The Solidox weighs just under 5 pounds so you can carry 
It anywhere. It has a single valve control. Its oxygen Is 
developed from safe oxygen pellets and then combined 



with propane or hlgh-temperature fuel to produce a 
5,000-degree flame 

Completely assembled ond ready for Immediate use, 
the Solidox takes only minutes to understand. Operating 
Instructions are printed an the torch, Long-burn oxygen 
pellets are color-coded tor easy identification 
The Solidox Welding Outfit . . . the affordable gift 
that keeps on giving, use after use. On sale through 
December 24 at over 1500 K mart stores across the USA 




The Christmas Saving Place 



Ccpyrighi T979 KmartCorporation Troy Michigan AS084 









C reating art from hardware odds 
and ends is easier and faster 
than it used to be. The new instant 
gluts, available in hardware and 
houseware stores, take the place of 
soldering and welding. 

This 4^i-in, "dragon'" is an exam- 
ple of what you can create with mis- 
cellaneous hardware and cyanoac- 
rylate adhesive, The head is made of 
two brass gears. The ears are wash- 
ers and the eyes and snout are metal 
eyelets. Two coral red beads F their 
holes positioned to represent pupils, 
form the eyeballs. 

The body is a length of window- 
blind roller spring held in an S shape 
by a scrap of aluminum siding that 
fits inside the coils. The legs are nar- 
row strips of scrap siding bent into 
M shapes, with feet of aluminum 
washers. 

You may be inspired to make a 
car, ship or other project. Use paint 
or lacquer to discourage rust and 
tarnish . — Walter E. Burton 




Apply only a small amount of adhesive to 
the dragon's haad to attach a washer ear. 




Km l fr > 1 100 



mu 0 -I mi* ncrttm 



(,!■ - I 1 wKCMfl.' 



uVdrnrng The Su+geon General Has Deieimmed 
That Cigartne Smoking Is Dangeroin in Your Health 



Scrap cut of aluminum siding (foreground) 
flit inside the spring la shape the body. 
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PM LOOKS AT 

RADIATOR bEAT REFLECTOR 



S ince much of the heat from a 
radiator is lost through the 
wall behind it, we tested this prod- 
uct — which is claimed to reflect 
most of the heat into the room to 
lessen energy consumption. Called 
Viking Heat Reflectors,, the panels 
are fitted behind radiators, They 
are made of reflective aluminum 
foil, laminated to a rigid cellulite 
insulation board backed by heavy 
kraft paper. You can easily cut 
them to fit with a sharp knife* 

We installed a panel behind an 
enclosed, free-standing radiator. 
Temperature cheeks 6 in. above 
and in front of the radiator showed 
an increase of 4 ° F, Although over- 
all room temperature wasn't 
greatly increased* the warm-air 
flow was directed more efficiently. 
Cost per V 4 x 32 x 40-in. panel is 
$6 at Montgomery Ward or hard- 
ware stores. The maker is R,F,P, 
Inc,. 26 Howe PL* Yonkers, NVY, 
10708 . — Roxariu Capotosto 




Panel is cut to size, then crossed with a 
pie crusl edgier for a bend at the top 




Panel Is positioned. A 2-in. clearance is 
allowed at top and behind radiator. 




The panel is easily bent along the crease 
made by the pie crust edger. 




Enclosure is replaced to complete the In- 
stallation. Jab takes only few minutes. 




THE RIGHT 

SOCKET IN 
AN INSTANT. 

Litton’s new Shop Organizer ends tool box 
jumble* 

Hangs on any wall Complete 19-piece W 
and W* drive socket set comes with a portable 
socket tray that lifts off the wall so you can take 
tools right to the job. 

Patented Kwik Socket Release™ Push- 
Button Ratchet makes changing sockets easy* 
even with the greasiest fingers* 

Litton’s new Shop Organizer is made in 
America. Guaranteed forever. And available 
wherever quality tools are sold* 



NEW SHOP ORGANIZER 
FROM LITTON. 



m Litton Husky & American Forge 
LD Tools guaranteed forever. 
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HINTS 

FROM READERS 



Bottle-cap catcher 




Silverware basket In original role. 




Basket is mounted beneath opener. 



A wall- mounted bottle opener 
combined with an easily made cap 
catcher is practical for the kitch- 
en. The cap catcher is a silver- 
wan 1 basket from a discarded 
dish drainer. Han# it on a strip 
cut from the rim of a plastic waste 
basket inverted and screwed to 
the wall under the opener. — 
Janet Steiea rd 

Turnbuckle reamer handle 




Although a reamer is usually 
used in a drill press or a portable 
electric drill, it can also serve as a 
hand tool on light jobs, Tightly se- 
c u re a l a rge t u rn b u c k le t o t lie end 
of the reamer to act as a handle,— 
K(‘ n Patter&mi 





the plastic-domed 
ventilating skylight 



~^El«TJtig*MA SKYLIGHT CORPORATION 
7S Channel Drive, Port Washington. N.Y, 11050 {516} 8Q3-5000 



Bring more light and ventilation into your home, . , upstairs 
bedrooms, inside baths, porches and dark kitchens. Solve the 
dormer problem. One day installation. Weather- tight and 
waterproof. Please write or phone for illustrated literature. 



Get “Diamond-Studded 



SIDE BRITES 



RUNNING BOARDS 
r for ilep-up convenience . 
■T and protection tor h 
M body f InisK! fej 



Bright and flashy! Bold and classy! 

Heavy-gauge aluminum RUNNING BOARDS for pickups, vans, etc. 



* P r o ! cc 1 ■» U n i % h a 9 .1 1 mt s. t on e-s , 9 r av 1 1 , irtu a , 

nr, inoni, ijily Uusk, rust! 

•Eaiy ilep-up’ "Diirtiona 1 " tread 

* Suilt-Irt from ip 1 93 h. jtfjriJr. mufl Ujpir 

* Top nujlityl s pa 1 n n t f * B ! 

tnjrdrtjre, I nil fill Hi Or) instruction} inc! 

* Stylc-i far Luitam lit on pickupt, vnu, 

bU rb EMU , OM-rO.ia 

Qrdet direct and ^ave 1 Fur iiiicet ur FREE 
lileiature, phone Toil Free: 8QO-J7&-5643 

■' I n M •‘iI'v-sq ru l-tud 742-57S0 



rMjtinitpjl Accssiury Spuaalim, Inc. E>»et pmo 
P p O. fta* 937$, Mmnfrt|K)lii, Minn. S&440 

Hath in* HHJ„ h tu# ■md. < prMKim 

j MdiTid 



iLtA&l IHint CJL-I ft.l-1 V 



I ArlUlT’kl . 

j&ty 

ZIP' 



5t*t« 
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Polymer glass' sealant 

Revolutionizes oar-finish protection and keeps your car 
showroom bright for years —You’ll never have to pul wax on it againl 



Available only a$ a service by new car 
dealers for % 100 to $200. Now do It yourself 
In leu than an hour for only $29.95! The 

original GloSeal* with Pody glass* (Offered 
by direct order only, not available in any 
store, 16 oz bottle, enough for 2-3 average- 
sized cars,} 

The elements vs. your once beautiful can.. 

You've probably experienced it. Your trea- 
sured, shiny new automobile gradually lades 
and dulls. Oxidation sets in and the once bril- 
liant glossy finish turns chalky and washed 
out. Even hours, of Wiling and buying can't 
recapture that new car look. . Until this new 
chemical science discovery... 

Never put wax on your car agaln,..Glo3eal* 

is not anything like a simple wax or polish. It 
is actually a miracle polymer glass formula 
tinn ear ving as a po we rf id sealant a n d a beau - 
tiful exterior finish When applied to your 
car's finish and chrome its Elactromolocular 
Action literally fuses It to the surface, locking 
in a brilliant shine lor years. GlpSeal* with 
Poly glass actually changes the molecular 
structure of your car's finish. It penetrates 
through the old wax and binds itself wLth the 
surface 

G lo Seal* with Polyglass Is impenetrable, 

non-porous a nd virtually i mperviou s to da m- 
aging air pollutants, car -wish detergents, salt 
air and water, hot burning sun, cold winter 
winds, grease, wax, acids contained in eggs 
and shaving Cream, ultraviolet rays and even 
fire damage. It also provides a brilliant, rich 
shine to your car's finish, keeping up the 
appearance and the value pf your expensive 
investment. 

Pro vents oxidation from starling on now 
cars.. .and actually removes it from used 

models! GloSeal* is literally a Glass Shield 
that becomes part of your car's finish Your 
new car's paint is guar- 
anteed not to oxidize... 
for up to 3 Years ! Then 
GloSeal* it again for years 
more of protection. On 
used cars, GloSeel* will 
actually remove the Sur- 
face oxidation, add gtoss, 
and stop normal oxidation 
for 1 year before you 
need to reapply. It is 
similar to covering your 
car with an impenetrable 
coat of polyurethane 
Enamel spray paint can 't 
even gel through the 
clear glass shield . . . 

When this new profes- 
sional a □ tortlotfCe product 
is demonstrated to car 
dealers, the "spray paint 
test" is used. GloSoal* is 



applied to a car's hood following the instruc- 
tions. Then enamel paint is sprayed directly 
on it, along with Magic Marker and other 
solvents, Then, to tbs observers' aston- 
ishment, all of these are wiped off the hood 
with a mere cloth. Nothing, not even dirt 
and dust can adhere to the surface! 

Important: 

Afn p y othor "poJ/jn or" car caro products are 
ordinary silicons -based formulations, similar 
to a syr l fjh efic wj x, a s evidenced by th eir w-a x- 
hke Sen} GloStytT with Folygkis rain Gniiivly 
dftfomtit product- It is hr more advanced, 
ffhs$dlke. shcktir* providing a better, "mlectiw 
moincnlar ' adhesion. The result is a richer, 
deepe r gloss than yo u A-a ve e vmi sesn before, 
plus months of extra "Glass enclosed” protection 1 

No rubbing, labor, or bulling equipment 
needed... GloSeal* goes on easily and 
quickly. You wipe it on, let dry, ana then 
wipe it off If takes only a few minutes — less 
than an hour, Between washes ^ust wipe 
OUr car with a damp cloth to reactivate its 
rilhant dirt and dust -re pelting shine. 

The incredible GloSeal* ' Brilliance and 
Protection Guarantee "...If after using it, 
you are not pleased for any reason, return 
the unused portion wirhin 2 weeks of receipt 
fen a prompt refund of the entuo purchase 
price Further, if you apply and maintain 
according to the instructions ami GloSeal* 
does not protect your new car for 3 years or 
your used car [90 days old or more!* for 1 
year, we' LI return your small m vestm e n f 0 n a 
prorated basis. (Note: Gin Seal* is 100% safe 
to use — it can be removed with mineral 
spirits). 

CALL TOLL FREE FOR INSTANT PRO- 
CESSING; 1 ‘ 800 - 235 - 6945 , or It busy 1 - 

800 - 235 - 6951 . Calif, res. please call S05- 
966-7 187. Or send coupon 



Prosr. pi 1 r skip the ioU^hriny ftrdvt. E£ r.ot 100% 5fl UeFlpiJ I 
can relunv r|u> mhuiW pemon t wevki Foe a quick 

r-ni ill) a □£ pnccti*!* pnefl f Sosa sh:. p pi ng cm I Ctl On* 

L ftit aJup ] r.nUlo Si* 323.95 and 3200 chipping & 
handling 

Save JS00 pei bah I* on snJUpl* beid* putt Kama 

c TKl M ih Lp botiki a IEA95 H And *2 W 

shipping a h.dn£lmy ea 

□ Ch«ck ot M one y Older eiick-sed. »CA add 0% sales 

till. 

Li Chargv ra/ rrrd:r c*ici^ number h*i low 
I ' BdiikAne r: c ±rd.' Vi5,± (J Mail er Charge 

(into j hank. hd. 

CAmarscAJi EsipraaB □ Dinar* Club □ Cane Blanche 

CT*dic Card .. 

E*p. Oft* „ — . __ — — 

Mj m b 

Add ten 

Citf/Sm oSZi p __ — 

Sfotihine Croup. 

92fl Aridcapd Si., Dept £J$- 1 53 Sana B^ib*™. CA 93101 
'Itidmica Starshins Inc . 1&79 




GloSeal * with 
Folyglass. 
Already on 
thousands of 
vehicles. 



HINTS 

FROM REFERS 



Labor-saving shovel 




This simple attachment for your 
snow shovel eliminates the hard 
part of shoveling — bending anti 
lifting — because you stand up- 
right to shovel. Your efforts are 
largely confined to turning the 
shovel to empty it . — Harnlii fin- 
set h 

Hint from a postman 

Don't let outgoing letters stay 
uve might in your mailbox. Mois- 
ture gets to the stamps and enve- 
lope flaps and makes the letters 
hard to process. — l). Forett 

Rasp from hacksaw blades 



if 




Several hacksaw blades grouped 
evenly on both sides of a longer 
blade form a rasp that rough- 
shapes wood and deans metal, In 
the arrangement shown, two 
holes are bored in a 12-in, blade 
after its ends have been softened 
by heating to redness and cooling 
slowly. Then five 10-in. blades are 
fastened with No, 6-32 bolts to 
each side of the blade. All blade 
teeth point in the same di recti on, 
A clip made of sheet metal and 
slipped over the back of the 
blades keeps them together.— 
Walter E. [ini l taii 
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Youget more training 
and equipment for your money 
with NRI’s small enaine 



When MRI educators design, a course, 
they mate sure It's completely practical 
That's why; along with easy-t^mpfchfind 
lessons, you get a full set of professional 
tools and the components to build a $ l /i 
Hf! 4 cycle Clinton engine from the ground 
up. That's (he kind of training that sticks 
with you! 

The Tools to Work 
witlt, a Working Engine 

NRI trains you at bone, in your ipare 
time. Bui you gel real, hands-on experience 
that gives you practical bench time to start 
you out right- Only NRI includes professional- 
■quality tools like an inductiw tachometer, 
volt -ohm meter, torque wrench, valve spring 
and ring compressor a complete set of 
high quality wrenches and more. Use them 
to huild a working engine as you team, use 
them on the job when you start your own 
full- or part-time busi [jess And install the 
engine at a profit on one of your first jobs. 

Choose From Two Courses 

NRTs JO- lesson basic course covers the 
theory and practice of small engine operation 
and repair, including lubrication* ignition* 
cooling and starting systems, and overhaul. 
You specialize in the servicing and repair of 
power mowers and other lawn and garden 
equipment And you team in depth, with up 



to 10 limes the information provided in other 
courses. 

With the 45-lesson Master Course, you 
get additional advanced training. Lesons 
cover chain saws, minibikes, outboards, golf 
cans, snowmobiles, welders, generator, and 
industrial equipment. You even get 
silt Iffisoris on motorcycle 
maintenance and repairs. 

You team how to 
service power take-offe, 
charging systems* 
electrical systems* etc, 

You get p radical working 
knowledge of clutches, torque convertors* 
transsnfestons, and other drive train parts 
to give you the professional's edge 

More Training, More 
Equipment for the Money 

Only NRI gives y m so much for your 
money. L'p-to-the-minute training in easy, bite- 
size tons ... a full array of professional 
working tools, .and a quality engine that 



you build as you learn. NRI is the oldest 
and largest school of its kind in the country; 
with more than a million students In over bO 
years of training people for new futures, 

Send for the big free catalog and see 
what NRI can do for you. J No salesman will 
call. If postcard has been removed, write 
to [lie address below. 



Ollier income opportunities from NRI. 



r 



Electrical Appliance Servicing 

Gam appliance repairmen are 
hard to come by. NRI trains you for your 
own foil- or part-time business in fixing 
everything bom toasters to refrigerators 
and freezers. Step-by-step training In- 
cludes professional tools and instruments 
like clamp-on ammeter and appliance 
multimeter. Check card for catalog. 

Auto Repair and Servicing 
NRI "hands-on" home training 
covers wlial you need to know from head- 
light to taillight includes professional 
tools like inductive timing light, ignition 
analysis and tune-up instrument, vac- 
uum test pump, and die latest advance in 
diagnosis instruments* a digjiai read-ouL 
tunemp analyzer. Approved by Richard 
Petty, America's wtnnlngest stock car driver and 
NRI automotive consultant Choice of two 



Alf Conditioning/ 
Refei^nttion/Hmiting 
Including Solar Technology 

Gets you into a wide-open , fra-gra wmg 
area with practical training that biclucks lessons 
on solar heating, heal pumps, etc, Course is 
complete with profeslonai tools, including top 
grade professional vacuum pump, key tool in 
the proper servicing of refrigeration and air 
conditioning units TWo courses, with Master 
Course including optional postgraduate training 
at York Institute Resident School at no extra 
charge. Check card for catalog. 



VRJ .Schools 

VlcGraw HiQ Comuiulnji 
EdiKaLion Outer 
Wisconsin toe. 
WashlajjjBfi. D.C. iOtll6 



courses* check card. 
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TASTE THE GOOD TIMES. 

RALEIGH LIGHTS 




Lights, 9 mg. "lar", 0 .8 mg. niton ne ; Litjhls 10Q'&, 9 mg. 

"w", 0 ,9 mg. mconmiav. per by FTC method. 

Warning The Surgeon Genera! Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 



Extra Burtey tobacco fortifies the flavor 



Finally! Genuine tobacco flavor in a low‘tar’cigarette...plus Double Gift Coupons. 

For lr*c Gift Uti%C«ll loll It**: (1800) 626-5510. (Ky. resident* trail toll-fret: (1-600) 752-6010) 



RALEIGH 




HOMEOWNERS' CLINK 

QUESTIONS ANSWERED 



Tiling over tile below grade 

/ have vinyl unbent an tile an ti bane- 
ment floor that is below grade. I don't 
(/-tint to remove this tile; l just iraaf 
to cover it with the proper resilient 
door covering, H Tua l s the {trace- 
dure? — A rm a n d D el n cc f ft , Yq n ke rs . 
N.Y. 

Before choosing the type of floor 
covering, you must determine 
whether your floor is actually dry, 
Moisture that isn't readily apparent 
may be coming up through the con- 
crete, Place a 4x4- ft, piece of plastic 
on the floor for several days. If mois- 
ture doesn't collect on the plastic’s 
underside you have a dry floor, 

Some sheet vinyls and vinyl asbes- 
tos floorings may be installed over 
vinyl, hut the method of fastening it 

down will va ry . A d vise t he fl oo r-C(l v - 
eritlg supplier of your floor’s condi- 
tion. if he's not certain what floor- 
ing to use or how to proceed, write 
ten Armstrong Cork Co„ Lancaster, 
Pa. 17604, for further information. 

Soundproofing walls 

The cant man wall in t ->ur duplex sepa- 
rating our living room from oar 
neighbor's bathroom transmits 
sound, It has staggered studs with i’p- 
su Inf ion. Hair can ! increase the efji- 
c ie h c y of t h e no u tidp rooji ng T — G - hi , 
So card, Ventura , Calif 

The staggered studs will make 
your souml proofing job easier, (If 
you didn't have staggered studs, 
you’d insulate between the studs.) 
An STC (Sound Transmission Class) 
rating of at leapt 50 is desirable in all 
common walls between tenants. You 
can attain a rating of about 55 by 
using the following method; 

Assuming that you own the dwell- 
ing that you live in, completely re- 
move the dry wall on your sale. 
Weave a 3l44n.-thick, un faced fiber- 
glass building insulation horizontal- 
ly between the studs, (Pack extra in- 
sulation around electrical outlets 
arid pipes.) Kail low-density, Va-in. fi- 
ber hoard sheets (Owe ns-Co ruing is 
one manufacturer) vertically to the 
st uda after running a bead of caulk- 
ing along the edges of hoth the sole 
(floor) and top (ceiling) plates. Lami- 
nate *54- in .-thick dry wall horizontal- 
ly to the fib erboard using PL 200 Ad- 
hesive from B.F. Goodrich (or anoth- 
er dry wall cement sold at hardware 
stores). Use temporary nails to hob) 
the plasterboard while the adhesive 
sets. Remove the temporary nails 
prior to finishing the wall with a 



joint compound and dry wall tape. 

The insulation and fiber board will 
actus an effective sound buffer, This 
technique also eliminates the need 
for nails — which transmit sound. Be 
sure to advise your neighbors before 
you start work. They may have pic- 
tures or shelves on the other side of 
the wall that will tumble down when 
you begin hammering. 

Toilet trouble 

O a r JO -yea r-old A m e rica n Sta ft da rd 
toilet occasionally doesn't flush 
properly. The bowl rapidly fit Is, but 
drains too slowly to completely re- 
move the contents. All waste lines 
find vents are clear , The same brand 
of toilet in another bathroom has nev- 
er done this*—L.Z. Purvin, El Paso, 
Tex. 

An American Standard represen- 




50AP DtSH 

Soap dish allows waste to pass (Section A) 
or prevent* waste passage (Section A,), 



tative came up with a logical cause 
of your problem. Any object that 
falls in the bowl and is not flushed 
out may hang '-suspended" in the in- 
terior of the bowl itself (see sketch). 



Do you ha vs a hams muintemncs or rspwpfobi&m ** 
Sarto it to Hom&ovwws' Clinic. Popular Mec/ianvcs, 
224 IVejf 57m St„ Hew York, N.Y 10019 Letters 
cannot oo answered sndividuslly, but problems of 
wide interest wifi 0e discussed ir? tn/s column For 
mote home repair am* maintenance help, get PM's 
Home Care Guide, $4.95 postpaid Send order fa} (o 
AM, Dept. HCG. Box WU, New York, N.Y. 10019. 



He said that the greatest offender is 
the plastic soap dish. One may float 
in the passageway of the bowl and 
every so often line up so that normal 
discharge is restricted, At other 
times it may line up so it presents 
little resistance. 

Remove the bowl from the floor 
and tilt it in different directions. 
You may hear a rattling sound. 
Sometimes, with enough manipula- 
tion and tilting of the bowl, the ob- 
ject can be dislodged. If not, I’m 
afraid you'll have to replace the 
bowl. 

Flooded basement 

Due to the abnormal amount of snow 
and min in our part of Long Island 
these past two yearn, quite « few 
homes are experienci ny flooded base- 
ments. I’ve been told that it’s impos- 
sible to seat my concrete floor to pre- 
vent fat tire flooding, WArtf caa you 
tell me? — Richard Coons , Ridge, 
N.Y. 

If you're certain the flooding is 
from a rising water table ami not 
from exterior ground conditions (see 
“Musty Basement, 11 May ’78 Home- 
owner’s Clinic, page 70), Lm afraid I 
agree with your information* A wa- 
terproofing membrane and new con- 
crete slab over the existing one is 
not only expensive, it’s no assurance 
that water won't penetrate the 
joints of the stab and wall. 

One method I know of that will ef- 
fectively curtail water pressure un- 
der slabs is too involved for this col- 
umn. Basically, a 64n.-wide trench 
is cut in the stab around the perime- 
ter of the room. The trench is exca- 
vated to about 1 ft. and pitched to a 
collection point (sump), where it is 
automatically pumped out of the 
basement. The trench is filled with 
course stone. As many homes are af- 
fected in your area, you might, solicit 
aid from your local building depart- 
ment officials. Also* see Prevent 
Basement Flood Damage Wrf/i n 
Samp Pump, page 162, April '7&.IW 
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PM WORKBENCH 

RM EXAMINES PRODUCTS AND SEIMCES 



Sawing wood 

Homelite held its first international 
chain-saw cutting championship 
last September, with entrants from 
the United States anti five foreign 
countries. Roy Booth of LaGrande, 
Ore. — who won the first Tourna- 
ment of Kings last year' — repeated. 
The event takes place each Septem- 
ber in Charlotte, N.C. 

An interesting hook from Simpson 
Timber, 900 Fourth Ave., Seattle, 
Wash, 98164 has two titles (below) 
because one half covers the redwood 
story, the other presents 23 projects. 
1 1 r s$2, 50 f rom 5 i m pso n * — H. Vt\ 




Softcover book is a good value. 



Practical shop knife 




New knife with snap-off blade is ideal for 
work which requires frequent blade 
changes, such as model-making. 



This handy, new Quick-Point knife is 
suited for light-duty cutting, such as 
opening packages, model-making 
and hanging wallpaper, Tts pen- 
shaped hladeholder is comfortable 
and easy to grip — and a positive 
blade lock prevents slip-ups during 
use, Best of all t I found that snap- 
ping off the o Id , dll 1 1 ed b t ad e seoti o n s 




To remove a dulled blade section. Insert tip 
Into slot on cap (top). Next, snap section 
along the scored Ho* (above). 



is a fast and safe operation (see pho- 
tos), The 52,49 price includes three 
1 3-see ti on ed blades. Stanley Tools, 
Div. of The Stanley Works, New 
Britain, Conn, 06050. — J.l*. 



Mew low-voltage tester 




LEO tow-voltage tester Is assy to use. 



Since the maker chums this tester an 
the first Light- Emitting Diode 
(LED) low-voltage tester, I tried it 
out. Designed for use on 5- to 40- volt 
a.c, and d.c. electrical systems, the 
unit is especially useful for checking 
hell wires and automotive (positive- 
negative) applications, Alligator 
clips make testing a snap. At hard- 
ware, electrical supply and auto 
stores, $2.99, Ric-NorCo, I nr,. Dept. 
FAR, Box 164. Somerville, Mass, 
02143. — HM\ 



Handy screwdriver sat 




5*1 Is packed In a quality-built box. 

What l like about this set is that it 
enables you to handle just about any 
size screw you'll encounter in either 
home or shop. The tools are well 
made and come packed in a pocket- 
siste case measuring V/z x (5 in, Kit 
includes a stain lees-steel ratchet 
claimed to have a 200-in. -lb. working 
torque, Miti- Handy Set No, 1000, 
$16.65 postpaid from the Chapman 
Mfg. Co., Rt, 17 at Saw Mill Road., 
Durham, Conn, 06422. — H.W. 



Miniature vise 




Vigo Is good lor light (asks; don't *xpotf It 
to provide a bulldog grip. Us* H for small 
Job*, as shown In th* photo al rlght 



Here h s a handy tool for those light 
hobby and bench tasks when you 
often need a “third hand.' 1 The mini- 
vise measures 3 in. high and is at- 
tached to a smooth surface with a 
suction cup base, Of plastic, with 
]44din.-long metal jaws, it's avail- 
able for $2,95 postpaid from Heart's 
Desire, Box 4763, Ban Diego, Calif, 
92104 



ft you've corns across a now product with 
SGA16 spec tit! features tot tts know about it 
Write fo PM Workbench, Popular Mechan- 
ics. 224 west 5?tn St. JV#w fort. N.Y. 10019. 
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Anyone with a 
Canon, 

Kpnica, 

Minolta, 

Nikon, 

Olympus, 

Pentax, 

Yashica, 

or any other 35 mm camera 
would love this Kodak gift for Christmas. 




Kodak Carousel slide projectors 



The dependable oncs.They keep gening better and better. 






£)F.oil ran ttodafc Gcimpjr* 1070 



OFFICIAL PHOTO CONSUL TAMT TO 
THE 1 960 OLYMPIC 1MNTER GAMES 





Irwin makes your 
‘Popular 
Mechanics’ 
projects easier! 

Whiter you're building 
furniture or Chfltlmai projects, 
Irwin qua Illy predict* can help! 

There are good reasons to awn 
an Irwin Micro- Dial*. . . Ihe ex- 
pansive bit [hal I el 3 yoe dial 
your size USe il to bore holes 
up lo 3" in -any wood. Us a il to 
bora aa meny as 35 standard 
hpte sires, Use it and save the 
cost oF a whote tool box full of 
"Single size" wood bits. Drop- 
forged irom finest Irwin qua Illy 
steal. Precision- engineered lor 
accuracy. Neat tempered lor 
tdng lile. Machine-sharpened 
IQ but fasl and clean. No. 21 
bores 44 * to 1 VS {19 sizes J. 
No. 22 bores Yt M to 3' {35 
sizes). Buy from your nearby 
hardware, building supply or 
home center siore 





More power 
for small 14" drills 

ft drill presses 

Now easily here holes up to TVj - 
with tea nwin £ per-dbar* "99" fitet- 
(rjc (frill wood Oil. No wohhlB. No 
run-out. f A* shank chucks pee 
feclly. Erf-CfiiSFlte Irwin hallow 
ground point starts hales tester. 
Mtchine-sharttefted Cutters boro 
faster j-d cleaner. Farged In one- 
piece Irom Irwin quality t»l steel 
H«at tempered 10 test. 17 sizes. 

V*“ tc 114”. Alan available In 
all raeliva red plejlic roM seta. 

4. 6 and 13 bus. 

Workshop 
apMtai 

Set df E 
Spifdtor "W 
bite with metal 
hang -up -rack. 

Sizes Vt, ft , 

%. v*. ft. 

1 |¥ . NO, MEW 

Strmfl-Un** 

Cnalk Lin* Real 6ox- 

SO n, « 1QQ 11, PSpulftr.pntFll 

Irwin seir-CEalkrng ilunrunum ali&t box. 
Easy action real. Leak- proof. Practically 
cterriigE -proof. Fits pocket or hand. 

* Raslilwtd irs, fate* i orri tt 





every bit asgootf 
as (be name 

at Wilmington. Ohio 451 77, sines 10S& 




D ouble the usefulness of your in- 
fant's car seat by converting it 
to a sleigh when your baby can no 
longer use it safely in the car. 

We used stainless steel for the 
chassis, but a good grade of mild 
steel can also he used. (Wrought or 
railing steel is too soft,) Begin by tie- 
burring all sharp steel edges with a 
hie or grinder. Curl the runners by 
clamping them in a vise and using 
your hands and a pipe wrench. 
Shape the curls to please your eye. 
matching the two. Lay out the an- 
gles for upright supports carefully. 
Weai" eye protection when Using a 
vise and ball-peen hammer to make 



the bends. Match the supports so 
each will align properly at assembly. 
Next, cut the crosspieces to size and 
clamp all parts, making sure the 
runners art 1 parallel. 

At this point either braze or weld 
the sled yourself — or take it to a 
welding shop. Drill holes to fasten 
seat to chassis. Then install 
threaded inserts in base of seat and 
assemble. Molly-type inserts are 
suitable, hut we used Rivnuts by 
B.F. Goodrich, 

To finish the seat, paint steel and 
attach the pull. Caution; This sleigh 
is designed to be pulled at walking 
speed only . — Ed Batin. 





BEND WISE TO 
HOLD STflAP 
IN PLACE , 

1 /B x 1 \ 

STEEL (2 RtOD.f 



LOCK WASHER 
I 4 FIEOD. | 
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t ^\ r . 

1 45 BEND 

-^=-1 14 PLACESi 



CM LOVE SEAT 
-on OTHER SUITABLE 
INFANT CAR SEAT 



NO. 10-32 flIVNUTS 
OR OTHERSUUA0LE 
THREADED INSERTS 
E 0.0,1 
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BENDING PATTERN FOR 
VERTICAL SUPPORTS 12 FtEQD.I 
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LND view 
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RUNNER, 

1/6 x I k 40" 

STEEL Q REQD.I 



NO, l&-» k 3/4" 
MACHINE SCREW 
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It’s better to give than receive. 
With certain posable exceptions 

Nr ..*,1 • i 1 1 Aft .. - iwl>: *9l.44Di. Cri AHI*HV» > - « -j-hl hA>, * A - i||l. 'll 





PM tests the 

breakthrough audio tapes 



You’ve been hearing about how great the new non-oxide 
recording tapes would be— and now they're here. Do they 
measure up to the forecast? PM’s lab tried one from TDK. 



by Herb Friedman 

S pooled in a cassette it looks like 
any other cassette tape, But 
the similarity end® there, for metal 
tape delivers fantastic high fidelity 
from your cassette tape system! 

Without getting into the technical 
whys and hows of magnetization, 
even the best consumer-type cas- 
sette tapes cannot properly record 
higher frequencies nt. their maxi- 
mum volume level. If you try for 
maximum record level in order to at- 
tain lower background noise— such 
as tape hiss.— the high frequencies 
distort. If you reduce the overall re- 
cording level to record the highs 
cleanly, with minimal distortion, the 
tape hiss gets proportionally louder. 
In fact, because of the inherent re- 
duced maximum output level (called 
MOL) at the higher frequencies, cas- 
sette tapes and recorders are gener- 
ally consumer-tested with signal 
levels well below the maximum rec- 
ord level indicated by the recorder's 
own meters. 

This is illustrated in Fig. A, The 
tape is high performance TDK-SA. 
The top trail 1 is the playback fre- 
quency response, when the record 
level is at the meter-indicated maxi- 
mum record level. Note how the high 
frequencies are attenuated. 

The lower trace in Fig. A is the 
same tape, with record signal some 
20 decibels below maximum record 
level — the standard test level. Note 
til at the frequency response is now 
within -1 dB from 20 to 20,000 Hz, 
/f’« this -sU) dB frequency ratponae 
that's generally used as the specifica- 
tion for tape and cassette recorders. 

Figure B is the performance from 
the same recorder using TDK MA- 
BCflO metal tape, The top trace, rep- 
resenting maximum output level, 
now goes out to 1 5,000 Hb, where it is 
only 2 dB below the midrange fre- 
quencies, The bottom trace, which is 
the standard 20 dB test level, is still 
"Hat" at 20,000 Hz, From any view- 
point, Fig. R represents superb cas- 
sette performance, and it can only 
be attained from metal tape. 

Distortion and background -noise 
(tap* 1 hiss) characteristics of metal 
tape are very similar to the better 
conventional tapes. In general, at 





TPK-bronp metal tape boxed (left) and out of box (right) to show see-through design. 



the nridband frequencies metal tape 
has slightly higher distortion than 
conventional tapes, but the reduced 
high frequency distortion makes the 
recording sound exceptionally 
clean. 

While metal tape recordings can 
be played on any recorder with a 
switch selector for chromium diox- 
ides Ferrichrome. or chrome-bias 
tapes, metal tape cannot be record- 
ed on a conventional recorder. The 
poor response of one that was. is 
shown in Fig, C. 

Metal tape requires a stronger 
erasing field and bias current, A 
conventional tape recorder cannot 
completely erase a metal tape re- 
cording, I t also cannot bias the tape 
for optimum frequency response 
you get from metal tape, if you use it 
on a conventional recorder set for 
chrome- bias tapes. (Jt*s even worse 
if the recorder is set for "normal," or 
ferric taped 

Selecting a deck that is specifical- 
ly designed to record on metal tape 
is sometimes confusing because of 
the w r ay in which the machine is de- 
scribed. "Metal-tape compatibility" 
often means that metal-tape record- 
ings can be played back with full fi- 
delity, but as we’ve stated, that can 
be done on any machine that can ac- 
commodate chrome-bias tape. Com- 
patibility does not necessarily mean 
the machine is designed to record on 
metai tape. Metal-tape capability 
generally means the recorder is de- 
signed for recording on metal tape, 
in addition to conventional tapes, 
for it has extra erasing power and 
higher bias metal tape needs. 

As you might expect, metal tape 
costs much more than even the best 
Conventional tapes. Is it worth the 
difference? Absolutely! M* 




Oscilloscope oxide-tape 1 races show how 
I hose tape* distort high* at high output*. 




Meta I -tape response shows that distortion 
of high* It minimal at a high output 




Meta l -tape playback response from record- 
ing on nonmeiai-capable deck is poor. 
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The Vantage Point 

Where great taste and 
Fi low tar meet. 



Great taste once belonged 
only to high tar cigarettes. Not 
any more. The secret? The 
sped aE I y desi gned Vantage f i Iter 
works together with our rich 
Flavor Impact ' tobacco blend 
to deliver satisfying flavor in 
every puff. That s Vantage Low 
tar with au nique Ey sat isfyi ng 
taste. And that's the point. 



Regular, Men) hci arid \tarilage 1 00'& 






FILTER m\ 10 mg. "lar" 0.0 mg. mcmim. FILTER. MENTHOL: 
tl mg mg. nicotine, uv.pet agiraiTe. FTC Reporl MAY 



Warning : The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



C L*‘>4KJ lUWPUlfF 








THE PM GARAGE 

CAPSULE REPORTS ON NEW ALTO PRODUCTS 



Slick way to go in snow 

If you're like me, you'll probably get 
stuck in snow or ice at least once this 
winter — especially if you own a 
re ar-wheel -drive car, I used to carry 
sand in the trunk to provide trac- 
tion, and sometimes I had to fit 
noisy* bumpy-riding chains on the 
tires, 

Recently, though, 1 discovered a 
product called Traction Aids — 
unique, ramp-like devices that are 
fitted underneath a car's driving 
wheels. Traction Aids are made of 
3 /m-in. welded steel, and are 22 in, 
long by 814 in, wide. Traction Aid's 
outer frame is horseshoe-shaped, 
with three braces welded crosswise 
along its length. Each brace serves 
as a grip for the tire, and contains 
two spikes that help to anchor Trac- 
tion Aida on slick ice patches or in 
deep snow. 

To use them. 1 place the Traction 
Aida, in front of my driving wheels, 
spikes down, Then, I simply drive 
over them, Repeat this process if 
you need further traction. 

Traction Aids are available by 
mail for $20,95 per pair, postpaid, Or- 
der them by writing to: Si* Wheel 
Drive, Box 273, Derry, N.H. 03038— 
Moan Miller 




Traction Aids are placed on snow or Ice, 
spike* down; three braces give exceptional 
traction for drtv* wheels. 



Versatile tire gauge 

Many modern radial ply tires, espe- 
cially the new high-pressure mini- 
spares, require more air than most 
current gauges can measure. For 
example, my own gauge stops at 40 
p.s.i., while 60 to 80 p.s.L is par for 
the course in most of these space- 




saving car tires. 
The answer is a 
new pencil-type 
gauge from Ea- 
ton Corp., 100 
Erieview Plaza, 
Cleveland* Ohio 
44111. Called the 
Dill No. 7292, it 
measures air 
pressure from 20 
to 80 p.s.i.— a 

wide enough 
range to cover al- 
most any tire 
made. It’s available through auto 
parts and department stores for 
about $4.— Laidlaw. 



Dill gaugft rafldfl 
from 20 to 60 p.s.l. 



Sprench; pi led ike wrench 

Turning nuts and bolts in tight 
places has long been one of the most 
frustrating problems for the do-it- 
yourselfer and the professional me- 
chanic alike, Figuring out a better 
way to do it has kept tool makers 
both busy and profitable. 

One of the most recent of these 
turn- the -im possible- bo It tools goes 
by the odd-sounding name of 
Sprench. Sprench is a 44-in. square 
drive ratchet with two parallel han- 
dles {like a pair of pliers). It can, of 
course, be used like any ratchet to 
tighten or loosen threaded fasten- 
ers. Or T it can be used to spin a free- 
running nut on or off by squeezing 
the handles together. Moving the 
handles 1 1° causes the socket to turn 
through 90^ without the room re- 
quired for the shortest ratchet drive, 

Sprench is offered by Limited Edi- 
tion Co., Box 89, Baldwin, N.Y., 
11510, at $23,45 postpaid. New York 
State residents should enclose sales 
tax . — ; Angus Laidlaw 



If you *qu*ftza the 
Sprench'a handles to- 
gether 11", socket will 
turn 90". This space- 
saving tool costs 
$23.45 and Is available 
via mail. 





Marantz's nifty new compact 

Car stereos with digital, frequency- 
synthesized electronic tuning are 
nothing new. What makes the Ma- 
rantz CAR-410 different from others 
is its extremely small overall dimen- 
sions; it's just 7‘4 in. wide, 144 in. 
high and 6 in, deep. 

The Marantz unit combines its all- 
electronic AM/FM stereo radio (the 
tuner has no moving parts) with a 
cassette player. The radio has 
“feather touch" pushbutton tuning: 
Six AM and six FM stations can be 
placed in the 410's memory bank for 
instant, effortless recall. The tuning 
knob looks conventional, but it's re- 
ally a spring-loaded switch. Turning 
it momentarily will cause the radio 
to lock into the next adjacent station 




Compact unit haa a lx feather-touch push- 
buttons and electronic tuning. 



available. Station frequencies are 
displayed by bright green fluores- 
cent digits. A quartz clock shows 
hours and minutes on the same dis- 
play at the touch of a button or while 
a cassette is being played, 

I installed the Mu rant z unit in the 
console of my '76 BMW 2002, The 
console also houses the AjC evapora- 
tor and controls, so the space allot- 
ted for a radio is just 7V* x 2 l A x 544 
in. Fortunately, the unit fit perfect- 
ly, despite that V4-in. shortage of 
available depth. 

The M&rantz CAR-410 has been a 
worthwhile addition to the car, de- 
spite its high price {list is $399, but 
discounts of up to 30 percent are 
available). FM reception is excel- 
lent, even In stereo, and AM broad- 
casts sound good, too. The unit's 
amp provides six watts per channel, 
enough to drive most efficient car 
speakers at adequate volumes. 
There's no auto/reverse* but cas- 
settes eject automatically at the end 
of play {or when the unit is shut off)- 
For more info, contact Marantz at 
20525 Nordhoff St,, Chatsw r orth n Ca- 
lif. 91311.— Maes Miller. 
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Best mileage 
of any full-size wagon. 

Fifty years of Ford wagon technology 
come together in the I960 LTD. It's 
versatile, good-looking and prac- 
tical with even better mileage than 
last year— the best of any full-size 
wagon. 




Fa* GOflftpa ri sCWi eJiCl Offw Fpftt Motor Co wagons 
Hbur ocfual mileage may differ depending on speed, 
distance and w earner Actual hwy mileage will 
ptoiratHy iw lower fhon esf. Cdiif mileage lower 



Unsurpassed room. 

No wagon sold in America has more 
passenger or cargo room than LTD. 
Based on EPA volume index ft 12 cu. 
Ft. passenger, 53 cu. ft. cargo) And 
LTD Wagons are rated to 
tow up to 6,000 lbs. with 
an optional towing 
package, 

See your Ford Dealer 
and ask about the 
Extended Service Plan, 




Better ideas** 
IheBO'' FOBO 



FORD LTD 



FORD DIVISION 





[Hg-Mlle M. Range; 480-Mile Est.Highway 
Range. Based on LTD's 20-galton gas tank and 
EPA mileage estimates, Your range moy 
differ Actual highway and California range 
will probably be lower. 




Automatic Overdrive 

Option, First fully outomcfic 
transmission with the 
benefit o) overdrive on on 
American car 




LTD luxury. Optional Interior Luxury 
Group shown with rich velour cloth, 
available in super-soft vinyl or 
optional leather. 



Cargo Room, With the tailgate 
down, you con actually slide 
in a 4 x S' sheet of plywood 
. . . Hat. 





3-Way Tailgate. Dual Facing Rear Seats. Tailgate swings open like a door 
or down like a platform Dual facing rear seats, an exclusive Ford Molor Co. 
option, provides seating for two or an extra 7.7 cu. It. of under floor stowage 
{with seal cushions removed). 
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Mercedes Windshield wipers are hidden 




The new S-class sedan is the smooth- 
est, slipperiest shape from Stuttgart 
since the experimental C- 111 sports 
car. The only parts not flushed and 
faired are the door handles. For 
safety's sake, they continue to pro- 
trude from the vault-like doors: 
Mercedes wants rescuers to pet a 
good grip to extricate you if you stop 
against a tree* And, for such high-G 
stops, there's provision in the steer- 
ing-wheel hub for ah air bap. 

Just introduced at the Frankfurt 
Auto Show, the four-door S will go 
on sale in Europe .January 1st. For 
us. it wit! arrive later in the year as 
the 1981 big- body Mercedes. 

There's no mistaking the new S for 
a Mercedes-Benz. Evolutionary 
styling is what a buyer expects un- 
der his three-pointed star. He will, 
however, be startled by the way the 







Headlight wipers are standard in Europe. 



body appears to be sitting in a plas- 
tic punt. This shallow, ribbed, plas- 
tic border wraps around front, rear 
and sides and will remind many car 
buffs of Renault 5 (Le Car) models 
that use a similar band. It's there 



for a reason, of course, as is every 
element of Mercedes design. It 
smooths the airflow' and protects the 
lower body from chippinp, but it also 




World economy record tar: 2231.8 mpg. 



deflects road splash away from car. 

Meanwhile, back lit Mercedes- 
Benz showrooms, the I960 models 
have just pone on sale. The diesel 
cars are a bit peppier with slight 
tweaks in hp and torque, and oil- 
change intervals have been length- 
ened. The gas cars are detuned for 3 
mpg more than in ’79. 

The fuel-economy champion of the 
world, shown above, also carries a 
three-pointed star, but it’s not a pro- 
duction Mercedes, ft’s a three- 
wheeler built by Mercedes appren- 



tices, The single-cylinder, l^-hp, die- 
sel-engined vehicle set a world econ- 
omy record of . . . 2281. 8 mpg. 

Audi four-wheel-drive 

Competition for the 4x4 AMC Eagle 
sedans may be coming in the form of 
an Audi sport coupe powered by the 
five-cylinder engine with turbo- 




Audl 4wd may show stuff In rallyaa. 



charger. Right now, it's strictly a 
hard-charging experimental vehicle 
that may enter motorsports events 
where 4x4 is allowed. It could be a 
competition killer on fast rallye 
stages. It won't be tackling snowy 
driveways here . . . yet. 

1980 Honda Civic 

Honda's little mileage machine may 
not have the distinctive profile of 
the late, great VW Beetle, but it’s 
got the same appeal, It's a car that 
owners Iqve with a passion others 
will never understand. Pennies-per- 
mile driving accounts for only part 
of the devotion to this simply styled 
mini, Honda knows it's got a hot one, 
so it's been conservative in its de- 
sign for the “all-new 1 ' 1980 Civic: It’s 
not too all -new. 

The hatchback five-door version, 
shown below, will still be recognized 
as a Civic despite the changes for 
80, Can you spot them? If you can’t, 
we'll have the full Civic story m an 
early 1980 issue. Wf 




Subtle changes In lines mark new Civic. 
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An unfair comparison 
of the world’s two best known 

woodcutters. 




The beaver 



Sharpens its own teeth. 

Easy to start. 

Never needsoiling. 

Stops when tired. 

Hard working and reliable. 

Not available at any price. 
Padded paws and thick tur for 
smooth, quiet operation. 

Hard to find, 

A good swimmer 



Sharpens its own teeth, (Auto^Sharp ) 

Easy to start. (Electronic ignition) 

Oils itself (Automatic plus manual oiling) 

Stops in milliseconds. (Chain Brake/Hand Guard) 
Hard working and reliable, 

$179.95 manufacturer s suggested list price. 
Anti-vibration system for smooth 
operation. 

Easy to find in the Yellow Pages under “Saws. M 
Cannot swim. 




McCulloch 



WITH CHAIN BRAK£ 



Sawing is believing. 



ALL OUTDOORS 



PM PICKS 

BEST OF THE YEAR 

A final look bark over the? last year 
of the 1970s shows a number of items 
and trends that field-tested well. 
Some were new, several were im- 
provements of old standards, but all 
deserve consideration by the out- 
doors man upgrading his gear or 
tracking down a Christmas present 
for a friend. 

New knives 

A pocket knife is still the prized pos- 
sesion that a youngster often recalls 
as the first grown-up tool he ever 
owned. Remember the boots with a 
penknife pocket on one side, the ones 
with composition soles that left 



i 



© 




Nowe&t among lock-back folding knives is 
the Backpacker Swiss Army series, 

those hlack marks on the floors in- 
doors? Justin the last few years, fine 
knives have become so popular that 
it is possible to find well-built collec- 
tors 1 items in hardware and sporting 
goods departments. Latest healthy 
development is the popularity of 
lock-back models that stay open un- 
til the trip is depressed, and don't 
fold on your fingers when you're us- 
ing a blade in some of the many ways 
you really shouldn't. 

Most versatile of all pocket knives, 
the Swiss Army Knife has just been 
produced in a lock-back version from 
Wenger. Imported and distributed 
by Precise International, it is avail- 
able in six different Backpacker se- 
ries “PackEoek" knives, ranging all 
the way up to the $45 12-function 
special. 

For fishermen, the best gadget 
knife is certainly the one named 
Walton's Thumb, with all its multi- 
purpose devices. It's available from 
L.L, Bean, Freeport, Me. 04033, for 
$19. 



Tackle totes 

Best recent trend in luggage is the 
addition of the shoulder strap that 
leaves hands free for tickets, rod 
cases or other bags. Taking along all 
your bags as carry-on luggage can 
lead to arguments with the airlines, 
but you're less likely to arrive with a 




Compact when closed, Plano's Super Mag- 
num 1234 Opens Into roomy tackle box. 



lost or broken rod or tackle box if you 
stow it under your seat. Best medi- 
um-size container we've found for 
fishing gear is the new Plano Super 
Magnum Model 1234, from Plano 
Molding, 

It can he positioned either upright 
or opened out horizontally and will 
hold reels, line and oversize lures. 
And have you noticed how many 
new tackle boxes will work as ideal 
storage boxes for 35-mm color slides* 
as well? 

Photo facts 

A special award should go to East- 
man Kodak for its Ektachrome 400 
film. Not as fine-grained or color - 
saturated, perhaps, as Kodachrome, 
it still gives the duck hunter who 
gets up at daybreak and the hiker 
deep in the woods a new chance to 
record the mood of a scene when the 
lighting is difficult, and without the 
washed-out colors of several fast 
films of the past. 

Until the time something even 
better comes along, Ektachrome 400 
gets our nomination as the all- 
around choice for the outdoor pho- 
tographer. 

Unfortunately, we have yet to find 
the ideal outdoor camera. It should 
be compact, light, rugged, have a 
built-in metering system and he able 
to be worked with one hand, while 
the other is holding on to a crag or 
lifeline. Those we have tested so far 
don't add up, in spite of the fact that 
they're overpriced, but we keep look- 
ing. 



Light fantastic 

Every pound of weight removed 
from h boot is supposed to equal six 
pounds taken off your back on a long 
hike* It that's true, then the new 
Red Ball Lightfoot insulated boots 
can subtract about 20 pounds from a 
backpack. Originally developed for 
the Army, the polyurethane* olive- 
drab pull-ons, with black nylon tie- 
tops to keep out snow, are not partic- 
ularly attractive. The 2 ] /fe-pound 
weight of a pair (vs, about six 
pounds for some insulated! boots) is 
remarkable, however, and standing 
with warm feet for hours in freezing 
slush is even more so. They're ex- 
pensive — about $70 — have to be 
field-tested to be believed, and are 
hard to fi nd locally. But for now, the 
ultimate in foot warmth can be or- 
dered from Uniroyal, Lightfoot 
Dept., Middlebury, Conn. 06749. 




Developed for U.S, Army, Red Ball Light- 
foot insulated bods are warm flyweights. 



Best machines 

The vote for top new motor of 1979 
would certainly have to go to the 
Mercury 300-hp outboard* more 
powerful than any production kick- 
er ever produced before. Most re- 
sponsive snowmobiles we have test- 
ed arc the new Kawasakis that kept 
their pep at high altitudes in the An- 
des, above Chile's spectacular Por- 
tillo ski resort* And the compact 
mini power award goes to the Aqua- 
Bug AQR-300 generator — 300 watts 
for 19 portable pounds. Wi 
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The Standard of Giving 



















The 



Enjoy our quality in moderation. 

(Iiunuliiui wlitmky. A blend. 6 years ukL HG,K I'riKtf. Seagram Disiillers C ai ri N.Y,f GilVnTUpped ut nu extra diurtfe. 






Seagram's VO. 






Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



1 7Tfig' ' tar] 1 1 JJ mg nicotine av. per cigarette, FTC Report May' 70 
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Strengthening bridges- 

the weak links 



if 



by Jim Toedtman 






Today’s technology can help 
bolster our aging, crumbling 
bridges — and enable us to 
build soaring new spans — 
we can find the money, 

T wo or three times k week, every 
week of the year, a bridge col- 
lapses somewhere in the United 
States, 

The resulting accidents kill and 
injure people, disrupt transporta- 
tion,, cripple local business. As 
scores of bridges fall each year, 
doubts arise over the condition of 
those spans still standing as they 
flake, crack and fray with age. And 
no one is sure how well come up 
with the $£!) billion we need to fully 
rebuild our crumbling bridges — the 
weak link in the national transpor- 
tation system. 

Each of the 564,000 bridges in the 
nation — atone bridges, covered 

wooden bridges, wrought- iron and 
steel truss bridges, continuous span, 
cantilever and arch bridges, has- 
cule, vertical lift and rotating draw- 
bridges, giant suspension bridges 
and reinforced concrete bridges— 
has a distinct history and personali- 
ty. The likelihood also is that each 
has a problem. Or soon will. 

Though the federal government 
has just launched a §4 billion, four- 
year program of replacement and 
rehabilitation, former Transporta- 
, tion Secretary Brock Adams quickly 
conceded, “There just isn't enough 
money to handle some 40,0001 prima- 
ry route] bridges in the United 
States that are in need of repair/' 
Four billion dollars is peanuts con- 
sidering some bridge problems; 

■ They are getting old. Three of ev- 
ery four bridges in the United States 
were built before 1935, all with a life 
expectancy of between 30 and 40 
years. Roughly one of every five is 
considered obsolete. One -third of 
these are also considered unsafe. 
■ The financial squeeze on cities 
and local governments has crum- 
pled regular maintenance schedules 
for bridges. New York City had not 
painted the West Side Highway for 

fpfeasa luto page for report on SCMnrte "Peace 
Brrc? ge ‘ fo Russia .‘exr ^onfiOues on page 70j 



Breaks in the highway chain; Two drivers 
died whan South Canadian River bridge (top) 
collapsed In Oklahoma. Green Island (Troy, 
N.Y., left) b rid go tell into rain-swollen Hud- 
son River, Another bridge (above), across 
the Saginaw River (Mich.), dropped as It was 
being opened tor a ship. Bridge tender es- 
caped with minor Injuries. 











?c 






! ' 










4 " 

r turhtfnkh 4 






Pcjce Bridge would cross International Dale Line 
dividing 50-miEe Crip between Lf.S. ond U.S.S.fL 



by Gurney Williams 111 





W hile some engineers map plans 
to battle deterioration in old 
bridges, others carry on a centuries- 
old dream of building new and longer 
spans, some of them stretching over 
threatening waters. 

The dream is at least as old as the 
world's first iron bridge in Shropshire, 
England (see opposite page}- Exactly 
two centuries after iron smelters com- 
pleted its superstructure, it „7'“ 
today over the lOQ-lool-wide River 
Severn, its cast-iron components slot- 
ted together with dovetail joints. 

Among the most innovativedescend- 
ants of that durable iron bridge are the 
designs of T. Y, Lin, a California en- 
gineer. Lin's "Peace Bridge/' shown 
m an artist's conception on these 
pages, is designed to hnk the U.S. with 
the Soviet Union across the 50-mile 
Bering Strait from Alaska to Siberia. 
During prehistoric times, the strait was 
dry, providing a corridor lor migration 
between Asia and North America, To- 
day the waters are challenging: Ice 
floes up to six fact thick migrate with 
the currents during certain seasons. 
And they're potential battering rams — 
bearing forces of thousands of tons— 
against bridge piers. 



But Lin's design includes smoothly 
curved piers so that advancing floes 
are deflected harmlessly upward. And 
in other respects the engineering 
problems of the "Peace Bridge" are 
surmountable. Water depths, for in- 
stance, average a modest ISOfeet, with 
a maximum of 180 feet- The bridge 
would be prefabricated in IQQQ-fL, 
step f-and-c on crete sections, barged to 
the site and erected, 

Lin told PM that at current pi ices 
the bridge could be bum for less than 
S3 billion, 

“And that's nothing compared with 
the cost ol the armament race,“4ie^ 
said. "If we stopped the armament 
race with Russia, we'd be able to build 
a hundred of these bridges between 
our hemispheres every year." 



4 



SIBERIA 





Smollcrs in England used carpentry tec 
nlt|iMj& in construct Eng liter lirst cast-iron 
bridge, which crosses (ho tGCMool-wide Hiver 
Severn. The span b 200 year* old lilts month. 



IV .ice Bridge designer, T. Y Lin. .iIeo 
drew plana lor the Ruth-a-Chucky bridge 
mie. pended by 60 steel cables. The span, near 
Sacramento, would be curved to avoid 
e*c« active cutting into canyon watts. 
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3 ways to save a bridge: Wax it, electrify It ■ • . 

Sail used to melt winter ice ^&&ps into tiny beads inside layer are melted, plugging 
cracks, combines chemically with steel capillaries. In another test (right), solar 
supports. Steel then expands, cracking panels give steel a negative electrical 
bridge structure. One experimental solu- charge, driving off negatively charged 
tlon: 2-Inch layer of concrete atop bridge chloride ions, the s lee l-ea ling component 
deck (above) seals surface when wax of dissolved salt 
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years before it finally collapsed in 
1 970 u n der th e weight of c i ty t ru c ka 
trying to repair it. Rotten wood and 
rusting metal are commonplace, and 
citie.s can't afford repairs, 

■ Snow- and ice- removal tactics 
have ravaged bridges, 

■ Most of the bridges simply 
weren't made for the loads they are 



now carrying. They were designed, 
instead, at a time when no one fore- 
saw the explosion of highway trans- 
portation, especially the trucks, 
farm equipment and school buses 
which are carrying bigger and 
heavier loads. 

But it doesn't take a truck to hat- 
ter an old bridge. Consider the bi- 



zarre case of James Venable, a real 
estate agent in North Carolina. Ven- 
able was driving home one foggy 
night in February 1975 when he 
came to the narrow Yadkin River 
bridge near Si loam, N.C. The coun- 
try bridge, running about 30 feet 
above the black, swirling river, had 
been in place since 1938. 




. . - or recable It 

U,S^ Steel's American Bridge Qiv. began 
recabling Ulysses 3, Grant suspension 
bridge between Ohio and Kentucky last 
summer. First step Involved lowering 70- 



foot-long sect ions onto barges- With ma- 
jor weight removed, cables stretching 
1659 feel were to be restrung, one six-ton 
strand at a time. 



SUSPENSION 
CABLES 





Artec Yadkin River bridge fell one foggy night, cars con- 
firmed to drive off bare piers. Four people died. 




The fall of the 
Yadkin River 
bridge 



■VCAH BREAKS 
THROUGH 
SOUTHWEST 
END POST 



3 MEMBERS 
SNAP 



State-corn missioned report blames 
collapse on collision of one car 
with southwest end post. But driver 
of car argues that bridge began to 
go down just after be drove onto 
225'toot-long deck. 



Venable? drove his white Thunder- 
bird up the cattle-shoot entrance to 
the span, entering the 5226-foot- long 
deck across the river. Ho had gone 
about two car lengths on the deck, 
he recalls, when the cur was thrown 
against the right side of the bridge. 
His head struck the left window. 

"I hit the brake and tried to pull 
the car away from the right side/' 
Venable told PM. “I couldn't do it. 
Then it hit on the left side. 1 looker! 
up at the overhead trusses. They 
were leaning andl moving around. 
The damn bridge was going down 
while 1 was on the middle of the 
span. The last thing I remember, I 
was bewildered because the car 
wouldn't stop, 1 passed out. When 1 
woke up, I was sitting in icy cold 
water, in the dark, with my seat belt 
on. M 

Venable had no idea what had 
happened, but he knew he was in 
grave danger. The windows and 
doors wouldn't open and the water 
was chest high. He reached under 
the water and undid his seat-belt, 
then pulled himself over the seat 
and kicked the back window out. He 
then thrust his chest out over the 
tru nk. 

Lying across the tail of his car was 
a Mustang, wheels in the air. Two 
girls who had been in the over- 
turned car had managed to escape 
and now they stood on the trunk of 



Venable's Thunderbird, the river 
rushing around them, “Are you 
hurt?" they asked, 

“Help me,” Venable said. But 
there was little they could do. Vena- 
ble, who weighed 25J6 pounds, was 
stuck in the Window. When the girls 
tried to pull him out, the glass re- 
maining in the window frame begun 
cutting into him. He pulled n pocket- 
knife from his pants and tried to 
hack away the buck-seat pudding to 
free himself. The knife slipped out of 
his fingers, 

“About that time I looked up and 
saw a car falling from the opposite 
side of the river/ 1 Venable said. 
“You could see the lights through 
the fog. starting level, then curving 
down toward the river. And right be- 
hind it another cur came in, the 
same way, and you could hear the 
screaming and booming. And I 
thought ’It's like chariots of death/ I 
pulled everything in me to escape 
from my ear, and I squeezed out." 

Venable didn't know the scope of 
the terror until much later, after In- 
had swum down river, pulled him- 
self up the bank and met rescuers. 
The entire bridge had fallen into the 
water. In all, seven vehicles soared 
off the piers and dropped the ,30 feet 
into the river. Sixteen people were 
injured. Four others died. 

Why did it happen? There are two 
explanations. Whichever you ac- 



cept, the incident is indicative of the 
dangers of older bridges. Venable’s 
story is that a storm-weakened span 
began to fall as he crossed it, A 
state-commissioned report by con- 
sulting engineers who analyzed 
trusses fished from the water 
presents a different version: Vena- 
ble's car, in their opinion, ran Into 
the southwest end post of the bridge, 



I was bewildered because the 
car wouldn't stop, I passed 
out. When I woke up, I was 
sitting in icy cold water , , / 
—James Venable 



causing several parts of the struc- 
ture to snap, In simple terms, sum- 
marizing the report, a single car 
knocked down the old Yadkin River 
bridge. 

The toll might have been much 
higher if the span hud been currying 
urban traffic. In fact, the potential 
for such nightmares is every bit as 
high in the nation's cities as it is on 
farmland routes: During the past 
two decades of urban renewal and 
the rebuilding of entire neighbor- 
hoods, bridges have sagged behind. 

“I feel like a white corpuscle chas- 
ing infection,” John Drake, Pitts- 

(piezise tLifn rti page if/?} 
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Split personality 




If tankers spill oil, why can't they be made ing tack, there are plans to build a proto- the space between the hull halves would 

to pick it up? That seems to be the idea type soon. In the event ot a spill, such a remain relatively calm. When not needed 

behind this German multipurpose tanker, ship would split lengthwise and scoop up for oil spills, the craft could be used as a 

Though it exists only as a model in a test- oil at the rear of the H V " In rough weather, coastal tanker. 



Shocking 



Ben Franklin's lightning rod hasn't 
changed much since he first flew his kite, 
but an Australian inventor claims to have 
made a major technological improve- 
ment. As shown at right, the rod com- 
prises a central conductor of gold-plated 
copper surrounded by arms of gold-plat- 
ed brass. Each arm holds a thin piece ol 
radioactive americium encased in gold 
The high alpha-particle emissions of the 
americium are said to attract lighlning. 
The design is claimed to be radioactively 
safe. By the way, the piece being inserted 
in the picture is simulated and not radio- 
active., 
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All quiet on the Western front 



It s often necessary for maintenance pur- 
poses to tesl the engines ol fighter planes 
like the Phantom F-4 at full throttle; for 
nearby residents that means an ear-split- 
ting 130 decibels 200 meters away The 



Royal Air Force plane pictured here is in- 
side a Hush House, an acoustically 
treated hangar that reduces the outside 
noise level to a comfortable 65 decibels. 
The Swedish- designed structure is lined 



with perforated stainless-steel panels 
and fiberglass and asbestos damping 
material. A tunnel -shaped attenuator di- 
rects deadened sound almost vertically 
out the rear of the building. 





Take a whiff 




to nowhere 




This two- 1 rich silicon disc is the heart of a 
pocket-sized gas chromatograph recently 
developed at Stanford University. A spiral 
capillary channel is etched into the disc 
and covered by a glass disc, forming a 
.2x,Q4-mm tunnel almost five feet long. 
The channel is coaled with a liquid lining 
that absorbs and then releases gases 
passing through. Each gas can be identi- 
fied by the lime il takes io travel (he chan- 
nel When combined with its own micro- 
computer, the unit could delect danger* 
ous chemicals in the workplace or alcohol 
on a person's brealh, A smaller version 
being worked on could be implanted un- 
der skin for blood-gas analysis. 





Want fo take a ride without going any- 
where? No. it's not Friday afternoon ai the 
Lincoln Tunnel, but an amusement park 
nde. The SR2. built by Doron Precision 
Systems of Binghamton, N Y\, is said to 
be able to simulate a roller coaster, jei 



airplane or oth+ir vehicle through ihe use 
Of sound, film and in-place motion 
Twelve ol ihe umls have been installed on 
the Queen Wary in Long Beach. Calif, as 
part of an exhibit about the ocean, and 
feature a five-minute "ride involving un- 
dersea adventure The 585.000 5R2 may 
presage the end of huge, expensive 
roller-coaster-type rides because of its 
low cost, safety and economy ol space 
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Father Reder's 
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A priest's homemade plane, 
The Spirit of St. Xavier , 
let him down in the air, but 
kept him afloat at sea. 



by Gurney Williams III 

T he Spirit af St. Francis Xavier, 
Father Richard Reder’s home- 
made plane, skimmed the Atlantic 
Ocean swells. The priest-pilot held 
up the nose of the crippled, 14V4-foot- 
\&ng:Spirit as long as he could as its 
speed dropped below stalling, al- 
most to 30 mph, Shortly after the 
plane touched the dark water, the 
cowling needled under the surface 
and a shower drenched the plastic 
windshield. In seconds the water 
rose around Father Reder’s feet. He 
threw the canopy hack and pulled 
himself out of the cockpit, 

He wasn't sure the plane, the 41 1- 
pound KR-2, would float. There we re 
no boat* in sight, and he wasn’t a 
good swimmer. He had come down in 
the seas some 20 miles south of New 
York City, the nearest landmark. 
And his survival gear consisted of; 
one blue and silver blanket, a ther- 
mos of coffee and a pear. 

He had no life preserver, no radio, 
no signal flares. He had no family to 
report him overdue. His only family 
was his church, St. Francis Xavier 
in Brooklyn, Hut he wasn’t expected 
back there from a vacation for days. 
He had not filed a flight plan. 

Now the plane wallowed nose 
down, tail up as water sloshed in the 
cockpit. But the level stopped rising, 
and Father Reder said a prayer of 
thanksgiving. The plane was float- 
ing. at least temporarily. 

Trip began smoothly 

The vacation flight had begun 
smoothly at 11:25 a.m, last Aug, 14, 
from Brookhaven Airport on the 
eastern end of Long Island, The 
white aircraft, powered by a 1700-ec 
VW engine, rose to about 10QQ feet in 
the warm haze and headed south on 
what was to be the first leg of a long 
circuit to Florida, Chicago, Massa- 
chusetts and hack to New York. 
Father Reder, 46, was confident his 
plane could complete the circuit. He 
had built almost every component of 
the KR-2 himself, painstakingly, 
over two years. He had more than 
200 hours of flying experience, col- 
lected since the early 1970s when he 
was an Army chaplain. Then, while 
browsing through an issue of Papu- 
far Meehan icx in an Army library in 



ThS bobbing plane was still rid- 
ing high when rescua arrived mere 
then six hours, after the accident. 
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Fie ERG LASS- 
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UP EiTKANE 
FUEL TANK 



After the landing: Spirit floated about 40 miles before fishing boat found kt end towed the 
plane to e Coast Guard station, where priest-pilot (rights reclaimed It. 



preserver. 

Father Reder had departed from 
the Rand plans in one respect, how- 
ever t and his modification now in- 
creased the risk of sinking He had 
substituted Styrofoam for urethane 

{Piaaw? Jam Jg p .' nji? TSOI 



Before the fall: Father Reder had planned 
an ambitious Itinerary in his $2500 KH-2, 



Vietnam, ho had seen pictures of 
Jeume's Tee me {PM'n T rente A i r 
Fieri, Page 98* May '71} and recalled 
a boyhood dream. He intill his* Tee- 
nie in ail unused barracks when he 
returned tn the states, and flew it 
180 hours before he sold it. 

The new KR-2 had performed well 
on previous trips to Georgiai Rhode 
Island and Albany — except for 1 a few 
disturbing moments during one 
flight when Father Reder noticed a 
slight tremor in the oil-pressure 
gauge. In that instance, he discov- 
ered after a safe landing that his 
homemade prop was slightly out of 
balance. 

When he took off for Florida last 
August, ho carried two spare pine 
props along with his luggage to 
avoid having to make repairs if the 
homemade redwood prop pulling the 
plane gave him any trouble. Land 
slipped away to the west as the,Spf>- 
if rode its stubby wings out over the 
ocean at more than 1'10 mph. 

Then, there it was again: a flicker 
in the oil-pressure needle. Father 
Reder throttled hack. Rut the trem- 
bling in the needle increased, and 
now the whole plane began to shake 
fiercely. Within seconds the screws 
holding the instruments in place be- 
gan to work loose. 

There was no way to stop the 
shaking and no way to arrest a 



Ken Rand design calls for foam to ease construction and act as built-in life preserver. 



steady loss of altitude. Throttling 
back didn't help stop the buffeting. 
Father Reder turned the plane to- 
ward the land some W miles away 
and prepared to go into the water. 

He flew with one hand on the stick 
and the other on the- face of the air- 
speed indicator,, which was threat- 
en! ng to sha ke loose from the i nstru- 
ment panel. Speed dropped steadi- 
ly — 80, 70, 60 mph, . . , Father Reder 
knew his stall speed — about 50 
mph — and tried to nurse the plane 
closer and closer to the wave-ridged 
surface just fast enough to keep con- 
trol of the plane. 

Unhurt and afloat 

After the jolting landing, three of 
four screw's holding the airspeed in- 
dicator in place had fallen out. The 
prop Was busted. 



But Father Reder was unhurt and 
afloat. The plane, except for the 
faulty prop whtrh had caused the 
crash, was in good shape. The ques- 
tion was how long it would stay 
afloat. 

It was a question that had oc- 
curred to the California designer of 
the KR-2, the late Kenneth C- Rand. 
Rand was killed lasL January when 
his KR-2 crashed into a mountain 
during a severe storm on a solo 
flight from Texas to California. 

Rand's daughter Susan, 11, used 
to fly with him frequently, Rand’s 
widow Jeannette told PM. "Once or 
twice a week they would fly out to 
Catalina for lunch. I asked him once 
how he felt about flying over water 
with a child. 

“He said there's nothing to it. It's 
like a boat. He said we're ns safe in 
that as we would be if we were tak- 
ing a boat across the channel." 

The reason for the optimism was 
that Rand's design called for exten- 
sive use of urethane foam, some 25 
pounds of it, mostly in the fiber- 
glass-skinned wings. Foam, Rand 
knew, was easily shaped to match 
airfoil templates, cutting construc- 
tion time. Dan C, Richards of the 
Rand -Robin son Engineering Corp. 
(5842 Unit K, McFadden Avo., Hun- 
tington Beach, Calif. 92649), which 
sells plans for the KR-2 for §55 and 
kits for $2(K)0t says building the 
plane takes only about SCO hours. 
That’s far less than building time for 
a typical metal plane. And there's 
the added benefit of a built-in life 
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C harles G. Gull edge says he has 
the. 1 solution, at least in part, to 
the problem of United States depen- 
dency on OPEC oil, and lie's out to 
prove it, His solution is railed H-Coal 
(the H stands for hydrogen). It’s a 
process for converting coal into fuel 
that was devised in 1064 by Hydro- 
carbon Research Inc., of Lawrence 
Township, N.J., a subsidiary of 
Dynatertron Corp., McLean* Va. 

Gull edge is president of Dynalec- 
tron, which is part, of a consortium 
that has built a coal -to- fuel conver- 
sion plant where the Ohio and Big 
Sandy Rivers converge at Catletts- 
burg, Ky, The consortium includes 
the; U.S, Department of Energy, the 
state of Kentucky- Electric Power 
Research Institute, Ashland Oil, 
Conoco, Mobil Oil and Standard Oil 
of Indiana, Establishing and run* 
ning the plant for the next two years 
will cost 1 1500 million. 

The plant, which began ope rat ion 
in October, may have already prov- 
en Gulledge right. He says 600 tons 
of coal per day entering the plant 
gates will be converted into 72,000 
gallons of naphtha (which is then re- 
fined elsewhere into 72,000 gallons 
of gasol ine, or 4&,000 gallons of gaso- 
line and 24,000 gallons of furnace 
oil). 

The amount may sacra enough for 
a lifetime, but it’s less than the pro- 
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Gasoline synthesized from coal 
is already at some pumps. 



by Mort Schultz 

verbial drop in the bucket as far as 
national consumption is concerned. 
According to the 1 American Petro- 
leum Institute, motor vehicles con- 
sume about 500 million gallons of 
gasoline per day. Using the antici- 
pated production figure (72,000 gal- 
lons) for the Gatlettsburg plant, we 
would need 4200 such plants to meet 
our present daily needs. 

Coal aplenty 

As for coal, we have plenty of that. 
Depending on whom you talk to, you 
hear estimates of a 100- to 1600-year 
supply- Numbers aside, the Catletts- 
burg operation is only a pilot plant. 
This means it’s been built to prove 
the feasibility of the H-Coal process 
and to iron out details. 

Synfuel definition? 

The term synthetic fuel (synfuel, 
for short) may disturb people who 
define synthetic as meaning “not 
natural/ 1 Coal (oil shale and tar 
sands, too) contains Carbon and hy- 
drogen, just tike crude oil. There's 
nothing unnatural about that. 

However, a synthesizing process 
is necessary to liquefy coal, and from 
this standpoint the term synthetic 
is, therefore, accurately applied. 
Synthetic means to synthesize. 

Synthesizing entails increasing 
the hydrogen-to-earbon ratio, which 



changes coal to liquid. This can he 
done by either adding hydrogen or 
by extracting carbon, 

"Almost ail present coal liquefac- 
tion approaches are based on adding 
hydrogen, 1 ' Dr- Jerry Si nor points 
out. lie is chief chemical engineer at 
Cameron Engineers, a Denver- 
based consulting firm in the field of 
synthetic fuels. 

There are nine different coal liq- 
uefaction processes. They all 
achieve the same end Lb rough some- 
what different means. 

One, called the Solvent Refined 
Coal (SRC) process, has been used at 
a small (a0 tons per day) plant in 
Fort Lewis, Wash.* since 1974. 

Another, called the Exxon Donor 
Solvent (EDS) process, is expected 
to be tried in a 250-ton-per-day pilot 
plant later in 19H0. BuL the H-Coal 
plant in Catlettsburg is, if not the 
first, certainly the largest U,S, syn- 
thetic fuel plant. 

Direct end indirect methods 

Although it is the largest U,S. 
plant for eon veiling coal to synfuel t 
the H-Coal plant pales by compari- 
son to one in South Africa. South Af- 
rica began producing synthetic fuel 
from coal two decades ago and is 
opening a massive new liquefaction 
complex, called SASOL II, in 19H0, 
According to Dr, Sinor, the plant will 
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produce 40*000 barrels per day of 
gasoline from 40,000 tons of coni. 
Since a barrel equals 42 gallons, the 
South Africa facility with therefore, 
be turning out 1,680,000 gallons of 
gasoline per day. 

The conversion process used by 
South Africa is the Fiseher-Tropaeh 
method,, which was developed in 
Germany about 50 years ugo. It is an 



indirect method of coal liquefaction, 
using steam and oxygen to convert a 
Coal-oil mixture (called slurry) to va- 
por. The vapor is then converted to 
liquid hydrocarbons by means of a 
catalyst, such as iron or cobalt, and 
hydrogen infusion, Hydrocarbons 
are* in turn, converted to fuel. 

The Fischer-Tropseh process is 
suited for coal that is low in hydro- 



Diagram above shows how H-Coal process 
Is used to convert £00 tons of coal a day 
Into naphtha and other middled I all h ales at 
Oyn Electron's new plant at Cailottsburg. 
Ky. (top}. H-Coat process uses powdered 
coal and oil slurry, which Is placed In reac- 
tor with hydrogen. Under the Influence of a 
catalyst, naphtha and middle dlstlllatea are 
formed. They are then refined to make gas- 
oline and home heating oil at a separate, 
conventional oil refinery. 
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PROCO: Ford’s V8 engine 



pfen atoms* which typifies South Af- 
rican coal. Cool in the United States 
is rich in hydrogen Atoms ami, there- 
fore* is suitable for conversion!, us- 
ing a direct, leas costly process. The 
direct method is often referred to us 
the Bergiua method, after Friedrich 
Sergius, the German chemist who 
perfected the process in 1912. 

With the direct method, such as 
the H-Coal process, a slurry is intro- 
duced directly to a catalyst and hy- 
drogen, transforming the molecular 
structure of the coal directly to hy- 
drocarbons, The hydrocarbons are 
converted to fuel. The intermediate 
step of converting the slurry to va- 
por is skipped. 

Liquefaction is not new 

Li To tell the truth, none of the ap- 
proaches to coal liquefaction repre- 
sents a radical advance over the 
state of the art in World War II” Dr. 
Sinor says. He is referring to the 
fact that the German armed forces 
ran mainly on synthetic fuel For the 
final three years of the war, as our 
article, F uel For The Fuhrer, points 
out in 1 ast mo n t h ’ s is sue ( page 1 02), 

As in Hitler’s plants, the H-Coal 
process begins by crushing and dry- 
ing coal, and mixing it with oil to 
make the slurry. The slurry is 
pumped into a reactor under pres- 
sure, mixed with hydrogen and 
heated (so was the Nazi slurry). An 
exothermic (heat) reaction takes 
place in the presence of a catalyst. 

The Germans used a molybdenum 
oxide, or iron oxide, and tungsten 
catalyst. People associated with the 
H-Coal process are vague about the 
catalyst being used, but one that 
was tried is cobalt molybdate on an 
alumina composition. 

What comes out of the H-Coa! re- 
actor (and what came out of Hitler's 
reactors) are hydrocarbons in the 
form of naphtha and distillates. The 
naphtha is cooled and cleaned, anti 
the resulting product is processed 
into gasoline at a separate, conven- 
tional oil refinery. 

Some of the distillates coming 
from, the reactor are treated at the 
oil refinery and converted to fur- 
nace oil, or into naphtha for addi- 
tional gasoline production. Distil- 
lates not suitable for these purposes 
are recycled as oil for making the 
slurry. (Hitler's factories also used 
recycled oil for making the slurry.) 
Other byproducts of the process can 
be used to make ammonia, high- 
B.T.U. gas and sulfur. 

Parting of the ways 

The one big difference between 
the tLS, H-Coal and German coal liq- 
uefaction processes is that Hitler 

i turn to page 124} 



PBOCO and CAFE are acronyms you’d hear 
more often as wo head toward isflS, 

PFOCO, which stands for Programmed 
COmbustion, is an experimental Ford angina 
that runs on an incredibly lean 2EH air/ruei 
ratio, enabling t to get good fuel economy 
and have low emissions at the same time. It 
is presently In advanced development. At 
Ford, advance development is the stage be- 
tween research and production. 

"If all goes well, you could be seeing the 
PROCO engine in some 1984 models, ft has 
to be ready for tha 1935 models." a Ford 
spokesman says. 

CAFE, which stands for Corporate Aver- 
age Fuel Economy, is a tuet-conservaiion 
standard mandated by the government- The 
CAFE requirement for 1985 passenger cars 
is 27,5 miles per gallon- This means that 
each nWiulacturer's total line-up must aver- 
age no lees than 27.5 miles par gallon. 

There are lesser requirements leading up 
to 1985. Bui the 85 standard seems to be the 
tough one, and manufacturers are adopting 
different methods to try and meet rL 

Ford, General Motors and Chrysler are 
downsizing most models and equipping them 
with four- and six-cylinder gasoline engines. 
Downsizing may signal the demise of the 
eight-cylinder gasoline engine at GM and 
possibly al Chrysler. GM hopes to use (heir 
eight -cylinder diesel engine to power more of 
their full-size oars. Diesel experiments are 
proceeding at Chrysler end Ford , but no deci- 
sion has been made yet to adopt this alter- 
native because of the uncertainty of future 
emission standards for diesels 

According to GM president ElJiott Estes, 
CM cars will have to be about 15 percent 
diesel powered to meet the 1985 CAFE 
requirement, while stilt allowing the com- 
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After Ignition of rich mixture, held In 
cupped piston, piston starts Its power 
stroke. Swirling air then enters 1h« 
comb u sflo n chamber from a swirl port 



party to build its six-passenger models, 
Ford has no intention of forgoing the V6 
gasoline engine. Neither will cars of the Lin- 
coln and Mark class produced in 1 985 be any 
smaller than they are in 1960. 

These points were made during my vrsil to 
Ford headquarters in Dearborn, Much , to 
team about PROCO technology. Ford's in- 
tentions are apparenl by the faci that the 5.0- 
liler VS engine used in the I960 Lincoln and 
Mark is the same engine, with modifications, 
as the PROCO engine for 1 965, 

' PFOCO does what a diesel engine does, 
bui with I he convenience of gasoline," says 
A-J. (Gus) Scussel, who is executive engi- 
neer in charge of the PROCO engine pro- 
gram. 

If you've been keeping up with diesel en- 
gine developments, you probably know that 
diesels get good fuel economy. However, a 
devastating drawback is lhair emissions par- 
ticulate emissions level. Some scientists be- 
lieve that diesel particulates in the atmo- 
sphere can cause cancer 
The Environmental Protection Agency has 
proposed slnngenl standards On these emis- 
sions- Beginning with 1981 models. €PA 
wants a particu late standard of no more than 
0,6 grams per mile, Beginning with 1963 
models, ERA Is calling for particulate emis- 
sions of no more than 0.2 grama per mile. 

Diesel engine manufacturers claim they 
cani meet the standards. Recently, they re- 
quested and received a waiver of the 1,0 
grams-per-mile oxides ol nitrogen (NO*) 
standard that was to go into effect bn 1981 . 

Several congressional leaders have 
voiced opposition to further diesel production 
without first studying (ho effects of emissions 
on health- Sen. Edward Moskie d Maine, for 
one, says, "We must not go forward with an 



LEAN BURN 




(not shown). As piston continues 
downward, mixture is atomized end 
leaned out (to 20 ;1) by swirl pattern. 
This insures emissions will be low. 
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unstudied technology which may represent a 
serious health hazard." 

According to Scussel, tha PROCO engine 
will have no trouble meeting the NOx exhaust 
emission standard lor 1 98 i , (This standard 
will apply in 1 90S as well,) Hydrocarbon 
end carbon monoxide emissions stan- 
dards present no obstacle either. 

Neither do particulates, since the 
PROCO engine uses unleaded 
gas and an oxidation catalyst. 

"We can attain these emis- 
sion standards and still 
achieve fuel consumption in * ' 
the diesel engine range,' 

Scussel maintains, 

How good is that fuel economy 
going to be? 

The VB PROCO en- 

gine calibrated to meet 
the 1961 emission atari- 
darts and installed in a 
5000-pound car wilt provide a' 

20-percent improvement In 
fuel economy over the capability of a conven- 
tional gasoline engine of the same size/' 
Sdussel says, '‘Furthermore, PROCO will 
meet alt necessary acceptance tests for du- 
rability, aoceferation performance, driveabili- 
ty and ease of starting. 1 ’ 

Let's interpolate Although the combined 
highway-crty gasoline mileage for the 1 980 
Continental with 5.0-irter engine hasn’t been 
issued by EPA as I write this, it may come in 
at 20 mpg. Assuming it does, the combined 
highway-crty mileage for the 19-85 Continen- 
tal with 5 0-liter PROCO engine win be 24 
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Cutaway demonstrates how a standard 5,0-11 ter VB Is modified Into a PROCO, 



mpg. 

Scussel explains that the 20 percent im- 
provement in tuel economy is attained In the 
tollowmg way; 

■ There is an 8-percent increase because 
of the higher compression ratio made possi- 
ble by PROCO engine design. This ratio Is 
11.5:1 * increased compression gives in- 
creased power for a given quantity of fuel. 
More Joel Is consumed— less Is wasted 

Conventional gasoline engines are limited 
to a compression ratio of 8. 5:1 , One reason is 
the requirement to use unleaded gasoline, 
which is of relatively low octane. Unleaded 
gasoline would cause heavy detonation and 
damage to a higher compression engine. 

8 There is a 10- percent increase in fuel 
economy because of increased thermody- 



namic efficiency. This has to do with getting 
sufficient pressure to bear against the pis- 
tons (hence, adequate power), although a 
lean fuel mixture is used, That mixture In 
PROCO is 20 parts ol air to 1 part gasoline. 
The mixture in a conventional gasoline en- 
gine is, at most, 16:1. Exceeding this level 
causes misfiring. 

M There is a 2-percent increase in fuel 
economy, because reduced throttling with 
l he PROCO engine is possible to attain ade- 
quate acceleration. 

The 20- percent improvement in fuel econ- 
omy demonstrated by the PROCO engine, 
as compared to its predecessor, is due, 



therefore, to a higher compression ratio, a 
highly diluted fuel charge and reduced throt- 
tling to maintain fhe same acceleration. In 
999er worts, the PROCO engine gives more 
bang for the same buck- 
Great, huh? But hold it. Before running tc 
your local dealer to order a PROCQ- 
equipped 1985 car, let me tell you more. 

"More" usually means money, and that's 
what a car wi(h a PROCO engine is going to 
cost — more money than a comparable car 
having a conventional gasoline engine, even 
discounting the rate of inflation between now 
and 'B5. How much more? Although price 
(Plaase torn to page 125) 
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PROCO engine main- 
tains lew WQx omis- 
sions even at extremely 
lean alrfuel ratios. Note 
that HC emissions also 
remain tow at PHOCO s 
average 20:1 A/F ratio. 
Misfire does not occur 
until a mixture of 27:1 
haa been reached. On a 
conventional engine, 
misfire will tike piece 
at a ratio of 18:1 or 
sooner. 
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Match wHs with an invisible 
thief In Stop Thief from Parker 
Brolhers. The hand-held unit 
gives electronic clues to simu- 
late doors opening, footsteps, 
overt wi ndows to rea king. Fig u re 
where the baddy ;s on the map, 
and then move in and arrest him ! 




A two- player option Is a feature of Pul sonic' s base- 
ball game {above). It you’re playing by yourself, the 
computer runs the defense. If you have a friend, a 
second console allows for two-player competltion. 
The Head to Head games from Coleco feature base- 
ball, hockey and soccer. They, too, can be played by 
one Of two players {Above, right). Then I here’s Ein- 
stein from Castle Toys. He knows nothing about rela- 
tivity t b u t cha I Fe n ges you to a f o 1 1 o w-the-le ader ga me 
of sounds and lights {right). 
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Stadium-size fun from 
pocket-size games 





Miniaturized circuitry and design innovations 
characterize this year's crop of hand-held 
electronic games. We've looked over the field and 
chosen the ones that offer the most fun. 



by Bill Kanner and Neil Shapiro 



Solve a crime 

Stop Thief from Parker Brothers 
is an updated p computerized version 
of Clue, There is a real villain pack- 
aged in Stop Thief, or at least one 
you can hear. The hand- held con- 
troller pc no rates noises like doors 
opening* windows shattering and 
Stealthy footsteps. It's Up to the de- 
tectives to track down the noisy fel- 
on by charting his course on the map 
hoard. J’irnt successful arrest wins 
the reward money, 



Electronic playing fields 

Sports are everywhere in the 
hand-held, electronic game market. 
Blinking LKDs and sophisticated 
sound effects capture the excite- 
ment of the arena, 

Baseball is offered by several com- 
panies. The Mattel version is about 
the size of a calculator, iis opposed to 
one from Pul sonic which is about 
fPfaaae flum jo oaofl t£fi j 



Guess the word hid- 
den in memory banks 
of Sensor from Sel- 
chow A Righler Co. 
(Icfi). PI Ay with anoth- 
er player or against 
the computer. Mattel 
has new line of hand- 
helds, Including foot- 
ball and soccer (right). 
If astrology turns you 
on, turn on Coleco's 
Zodiac, an astrological 
computer (bottom). 



G ames with built-in microproces- 
sors have become ns much a 
part of our environment m the cal- 
culators they resem ble. Wo looked at 
the latest ones— sports games, 
shoot-em-upw, even an astrology 
computer— and found them fun. 






This contemporary, plywood Santa 
welcomes holiday guests at your door 
Deleclabledooking gingerbread orna- 
ments are really hard board with a lacy 
frosting of colored glue. 

A Howerpol blooming with candle* 
sheds light for the holiday 
rimmed with colorful leaf im prims 

Cars of this train garland are painted 
hardboard. decorated with stick-on vinyl. 
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C hristmas comes only one day a year, but often the reat joy and 
celebration is in the months of planning lhal precede it Since 
last Christmas, in fad PM craftsmen and designers have turned 
their thoughts toward making this years decorations the best ever, 
We think the results on these pages will send you running lo your 
workshop, too, to make sure your home will took its festive best this 
Christmas. 

As always, we've included material lists and comp leie how-to 
directions for making each item. For the most part, we've relied on 
novel design ideas that incorporate easily obtainable materials. 
The younger family members can make 
or have a hand in working on many of 
the decorations shown. If everyone 
pilches m. one afternoon plus sev- 
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Lively brasses! udded hard board hOrSei paw air 
Christmas lights dan shine through holes of these 
figures to lighten and brighten them 

Heirloom Fockersgive traditional (ouch 
Tirtsct Christmas-tree wall hanging adds glitter, 
Something special for rainbow lovers is this color 
I ut wood mobile 

Reindeer table decorations can support place 
cards or hang on the tree. 

Kids will gel & bool nut ol candy cane holder. 
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Snug was the ward during subzero Ye How - 
stone nights, thanks to m sorted gear 



Amid deep drifts in Yellowstone Park, PM s team 
finds that what used to be a survival 
situation is now recreation. 



'♦finding a good store of deed wood, oamp- 
Ws cut it down to size with loiding saw. 



by John Ross Jr 



ni 





Camp, with fire and sparks well away iron lent and ctoUieshnc was a 
home tor man and beasl. as winds whipped in a sudden, freezing snowslomn. 



T he slender ski tracks leading us 
hack to our campsite in the 
snows of Yellowstone Park had 
turned treacherously slick. More 
than once J slipped and fell, as my 
skis refused to grip the frozen trail 
through the forest. 

Five of us had entered these 
woods, earlier in the day. We had fol- 
lowed a cross-country trail aEong the 
banks of the Snake River, twisting 
our way upstream toward Jackson 
Lake and the interior of the park. 
By noon our skis sluiced along as 
the snow melted under a brilliant 
high-altitude sun, and we stopped to 
eat our oranges and peel off another 
layer of clothing, The trail petered 
out by mid-afternoon, but after ex- 
amining our topographic map, with 
its maze of contour lines., we esti- 
mated we could still reach Crawfish 
Hot Springs. 

It could take another hour's ski- 
ing, however* Going on might mean 
cooking supper in the cold and dark- 
ness, so Hal Painter, our chief cook, 




When landmarks disappeared under the 
anew. Careful compass plotting was critical 
before cross-country ski excursions. 



started back to lay a warming tire 
and set the cookstoves ablnise. Surah 
and Annie, two able-bodied skiers 
from nearby Jackson Hole, went 
with him, while Rob and I went on in 
search of the springs. 

An hour later, there was no sign of 
it or of a trail, Reluctantly, we 
agreed to abandon our search. We 
considered heading directly for 
camp, rather than retracing our 
roundabout route, hut there were no 
visihle landmarks and 1 had left my 
compass in camp, thinking I 
wouldn't need it. Quickly, we agreed 
to return the way we came, cutting 
over a ridgeline to save time. From 
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With winter camp a\ center of she skiing notion, cross-country Once unloaded of lenls and sleeping gear, a snowmobile low 

backpack lours cover trails (hat circle back to camp by sun-sel. sledge went along as chuck wagon lor hoi. stove-cooked meals. 

flk. 




On crisp, starry, winter nighls around Ihe fire, 
camping 15 myth more secluded than same 
Scene m summer with many tents pitched nearly. 




atop the ridge, the downhill part was 
si welcome prospect. Rub went first 
and, sliding along* he quickly gained 
speed. Then, suddenly, 1 heard a 
loud crack of wood breaking and Rob 
went sprawling in a tangle among 
the tree trunks. 

Back on his feet 

He lay on the trail without mov- 
ing. 1 shouted, and after a moment 
he called buck* a little feebly. By the 
time I got down the glazed trail, Rob 
was on his feet, The basket of his ski 
pole had snared a branch, he ex- 
plained, and the wrist strap had 
thrown him in hts trucks. But the 
only damage dune, according to Rob, 
was a strained shoulder. 

In minutes, he gamely skied off 
down the hill, and I couldn't help 
wondering what would have hap- 
pened had he broken his ankle, or 
worse. Camp was still several miles 
away, and an emergency snowmo- 
bile from Flagg Ranch miles farther. 
People die in the national parks ev- 
ery year in similar circumstances. 
The serious side of snow camping in 
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Snow-camp skills and gear 



At temperatures below zero, outdoor living 
can be a survival situation. Whether camping 
by choice, or by chance —if stranded or 
lost — your lire may depend on you're making 
the proper preparations. 

■ When exposed tocoW, make sure ell ex- 
tremities are well covered Warm gfoves, a 
hai thal pulls down over your ears and water- 
proof, insulated bools help cut heal loss. 
Spares are worth carrying in pack or car trunk 
for emergencies. 

■ Avoid getting wet from melted snow or the 
sweat of overexertion Work methodically lo 
keep dry and oon&erve energy, 

■ Don't ski or hike far afield alone. If some- 
one rs injured, a companion can go lor help. 
Carry extra protective clothing, knife, 
matches, sunglasses, compass, chocolate 
bar. first -aid kit. Anticipate the wo-rsl circum- 
stances you can Imagine and menially re- 
hearse whal you would do. 

■ Carry a ski-tip replacement or snow shoes 
in your car trunk end with your snowmobile . 
lust in case. 

■ For shelter m a storm, build a windbreak 
or hollow out a snow cave with a small folding 
shovel. Keep a thick layer of snow overhead 
and cut a breathing hole through it. 

When assembling equipment lor snow 
camping, select: 



Skis. Standard cross-country touring skis 
matched- to your height and weight are suit- 
able. A no-wax running surface, such as 
Irak s fish- scale design, performs well, as do 
Kneissrs and the patented Epcke 900 mica 
base from Norway 

Ski equipment. Bindings, preferably 
the conventional 75-mm size, are strong. 
Bools should be high enough for ankle sup- 
port, sturdy and waterproof. Fiberglass poles 
from Trek and others seem stronger than tra- 
ditional Tonkm bamboo. 

(i**ping bags, We found hooded mum- 
my models best, but the shape must allow 
room lo move. Don't compromise to get light 
weight, instead of sub-zero temporal ure rat- 
ing Bottom ventilation, as provided by our 
Hofubar models, allows bags to be used for 
warmer wealtw seasons, as well. 

Tan lit Small, light backpacking lenls with 
waterproof floors are su liable, Coleman's 
Peak One free-standing models proved prac- 
lieal and easy to pitch. Holubars Chateau 
throe man gave extra space for gear. 

Clothing. Plan to wear layers, wilh dry 
underwear and socks 10 change inio. 

Equlpmant. Well-fitting packs, stove, ax, 
lolding saw and shovel, regular camping 
gear. We took a wine skin filled with brandy— 
since camping rs supposed to be fun, 
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When tires start slipping and sliding on the race 
track, a driver has got to know the craft of 
car control, ft's the same in snow and on icy 
roads, in either a front-wheef-drive or 
rear^wheel-drive car. That’s why we went to a 
world-famous racing school in sunny California 
for these stay-alive, winter-driving tips. 



by Gary Witzenburg Detroit auto ditor 

I I was about halfway through 11 100-mLte late at tile 
Mid -Ohio Sports Car 1 Course near Lexington, Ohio. I 
w as behind u n oth er tar, h angin g 1 3 o se to J i is re a r b u m - 
per* looking for an opportunity to pass. As we accelerated 
nose-to-tail through a fast, left-hand turn, his. engine 
suddenly exploded in a rloud of bine smoker It is oar be- 
gan skidding sideways m front of me as his rear tires ran 
into the 01 ] from his broken engine. My Front tires were 
already into the oil and had lost traction. 1 eased off the 
gas and managed to miss bis spinning ear as E passed 
lli rough the oil and went off the track onto tire narrow 






Driver steers Into skid to 
correct dangerous over- 
steer which can occur 
when the rear wheels 
lose their grip on slip- 
pery pavement, 



DECEMBER *979 B? 




grans verge between the pavement 
and the guardrail. Bouncing and 
fish tailing through the grass next to 
the rail, I finally got the car under 
control and eased it back onto the 
pavement. I was on my way with 
nothing hut a scare. 

A number of laps later I was driv- 
ing through the same left-hand turn 
in the normal fashion, the slippery 
oil patch supposedly gone by then, or 
so 1 thought. 

Ail of the sudden, the rear end of 
my car snapped sideways to the 
right, pitching me directly toward 
the inside rail* I caught the skid by 
turning the steering wheel as fast 
and as far to the right as 1 could, 
then quickly cranked it back the oth- 
er way to correct for the inevitable 
counterskid and got back on the 
throttle as soon as 1 was pointed the 
right way. Another scare, but no 
damage. 

You may never encounter oil on a 
race track at high speed, but I use 
these examples to illustrate what 
can sometimes happen in slippery 
winter driving. Substitute a patch of 
ice or heavy slush for the oil and you 
have a real-life situation that can be 
disastrous if it's not handled cor- 
rectly. 



Understeer and oversteer 

The first incident is an example of 
"understeer, " where your front 
tires lose traction and the car steers 
Jrss than you want it to, tending to 
continue in a straight line instead of 
turning. {Oval-track drive rs call this 
''pushing," meaning the car is reluc- 
tant to turn into corners and wants 
to ''push" straight ahead into the 
wall.) Nearly everyone has experi- 
enced mild understeer at one time or 
another, such as when leaving a 
parkway on a curved exit ramp on a 
wet day, 

The second situation illustrates 
classic ‘'oversteer," where the rear 
tires skid, causing your car to turn 
much more sharply than you intend- 
ed. This is a scary situation for most 
drivers because a slow or improper 
reaction often results in a spinout or 
worse. 

Three factors saved me from an 
expensive accident during that rare 
at Mid-Ohio: instinct, experience 
and training . , . some very valuable 
training 1 received a while back 
from a master of car control named 
Bob Bondurant. Bob is an ex-world- 
class ro a d-ra cing driver -who now op- 
erates the Bob Bondurant School of 
High Performance Driving at Scars 



Oversteer Is illustrated above as Pontiac's 
mar and “comes around" in a skid. Dia- 
gram shows how rear wheels can lose ad- 
hesion on a slippery road, causing the back 
of car lo run wide. To recover, turn the front 
wheels quickly in the direction of skid be- 
fore the car starts spinning. 

Point International Raceway near 
Sonoma, Calif, 

Front drive vs. rear drive 

Front-wheel drive seems to be the 
trend today in automobile design, 
chiefly because of its interior spurc- 
saving potential. You may have 
heard, too, the oft-repeated opinion 
that front-drive cars ai F c "great in 
the snow. 11 Perhaps you already own 
one and you're a believer. The truth 
is that they arc - - , and they aren’t — 
depending on what sort of driver 
you are and what you expect from a 
car when the road gets slick. 

There are two basic factors that 
make a front -drive car handle differ- 
ently from a conventional, rear- 
drive one. First, with all the power- 
train mechanicals up front, this 
car's weight distribution is in the 
range of 60 percent front/40 percent 
rear, compared to the typical rear- 
drive's 56/46 weight distribution. 
This gives it excellent tractinn and 



CONTROL WEIGHT TRANSFER 




PON” LET IT CONTROL YOU 




Trailing throtl}* overateer, common In had cars, can be cor- 
rected by accelerating, which transfer* weight to the rear. 
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Undersleerlng Is when your vehicle lums 
(ess than you had intended. You must team 
to feel whom your car's front wheels ere 
struggling fqr adhesion, as they are on the 
Pontiac above. On Ice and snow (diagram), 
note how car wants to go straight, evert 
though its wheels arc turned to the right, 

makes it very stable in a straight 
line (like u dart with a weighted tip), 
but that very stability also makes it 
so mew h at reluctant to change di- 
rection when the road is slippery, 
giving it u tendency to understeer. 
Second, a front-drive ear's front 
tires, by design, have to perform 
both steering sind driving functions, 
tusks that nre equally divided in a 
re nr- drive automobile. Thus, if the 
front tires lone traction on snow or 
see bee :i use you’ve stepped on the 
gas too hard and started them spin- 
ning (or you've jumped on the 
brakes and locked them up), they* re 
nest about to steer the car until trac- 



tion is regained. The result is more 
iitf derate it r. 

Learning by experience 

1 grew up driving in snow and very 
quickly discovered understeer and 

over steer. The very first night 1 had 
my license, [ was rounding a slip- 
pery corner and goosed the gas on 
purpose to slide the rear end. But I 
wasn't prepared for the violent over* 
steer that resulted when my rear 
tires hit h patch of ice. The rear end 
slid sideways, then hit dry pave- 
ment, and suddenly the car lurched 
forward. I was over the curb before I 
could stop at. 

Just a few weeks, later, I ran into 
some slush rounding another corner 
and lost steering traction. The re- 
sult was instant understeer and an- 
other over- the -curb excursion. 

Like most people who grow up in 
northern climates, 1 soon learned 



through experience how to handle a 
car in slippery weather and avoid 
such mistakes. But, like most Amer- 
ican drivers, my experience has 
been exclusively in rear-drive vehi- 
cles. With front-drive cars becoming 
increasingly popular, you may be 
among the many who are facing this 
winter’s driving in a front-drive car 
whose handling you may be still get- 
ting accustomed to. With that in 
mind, we recently borrowed u new 
Pontiac Phoenix and revisited the 
Bond u rant school for some addition- 
Eil tips and training on front-drive 
handling in slippery conditions. 

Control begins with "feel' 

Bond ur ant stresses that car con- 
trol begins with car "feel.” This in- 
volves receiving and interpreting 
the messages sent to you from those 
fom 1 small patches where the tires 
( PSea .&Q JiUiti to page r 40) 




GET IN CORRECT CONTACT WITH YOUR CAR 

Author (at wheel) and Bond u rani discuss the importance of proper driving 
position. Steering wheel is held with thumbs over spokes at 10:00 and 2:00 
o’clock positions. Adjust seat mo you can work all controls easily, sit aracl 
and (eel what the car is doing through the "seal ot your pants.” 
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at a price higher than sticker. Even so, 
this is the first car f‘ve ever owned that 
didn't need tightening, touehup, and other 
finish work that should have been done 
before delivery. I call the 626 my bargain 
BMW 32Di," h 

Quality and workmanship came in for 
very high praise, with 96.6 percent of our 
respondents rating this area good to ex- 
cellent. A Texas rail investigator noted. 
"Superb body-panel fit, interior trim, 
stitching, dash panel; screws and bolts 
are out ot sight: everything is first-rate.” 

A Wisconsin dam operator opined. "If 
U.S, automakers could build a car with 
Ihis quality, features and price, there'd be 
no more imports." And an autoworker 
from (he same stale confessed, ,J ! work at 
ihe GM plan! in Janesville. There’s no 



BY MICHAEL ILAMM west coast editor 

It’s high praise indeed Sedan stands an inch taller 

* ® than Mazda sport coupe. 

when 97 out of \ 

1 00 owners would 
buy another 



Driver needn't leave seat; 
trunk unlocks electrically. 



Mazda's classy lines attracted buyers ink 
lioHy; quality, economy swayed them. 

Several owners told us that they had no 
bargaining advantage. A California civil 
engineer summed it up this way: "The 
dealer was honest and helpful, but be- 
cause of the great demand for ihe 626, f 
had little choice of o pi ions and had lo buy 



comparison. The Mazda 626 is a much 
better built, quality car, ' 

The vast majority of 626 owners report- 
ed no mechanical ills of any sort, and that 
they hadn't needed dealer se rvice except 
for routine maintenance, The 29.1 per- 
cent, though, who did require repairs ex- 
pressed solid satisfaction with their deal- 
ers' service personnel— 67,2 percent 
scored their dealers good to excellent. 
That's alt the more noteworthy because 
pans supplies seem good. We heard no 
complaints about long waits for parts, 
And as happy as owners were with the 
626' s quality, they waxed rhapsodic when 
rt came to economy. Drivers of the live- 
speed overdrive gearbox averaged 26 5 



Uncluttered engine makes service easy. 
Overhead-cam Four Is 1,9? liters. 



mjhen we surveyed owners of the 
WW Mazda GLC in Feb. 1978, they 
overwhelmingly agreed thal here was. 
without doubt, a Good Little Car. Now 
owners of the Mazda 626 are telling us 
thal they've found an Even Better Bigger 
Car. 

The word is out. and 626 demand 
seems to outstrip supply in many areas. 
Dealers can't keep these cars in stock, "I 
had lo get on a tong wailing list and was 
very pleased when (he dealer finally 
called me," commented a student from 
Georgia. 



Variable-rate rear coils 
use tapered wire for 
better ride and handling. 



FM 

OWNERS 



mm® 



MAZDA 
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mpg in town and 32. 5 on tha high way , 
while owners with automatic transmis- 
sions got £4.1/29.4 mpg. Some did a little 
worse i some batter. One who did better, a 
West Virginia coal-mine inspector, added 
this marginal note: "I drive my Mazda 56 
miles a day over mountain roads, All trips 
in us far have 'been short— from home to 
work and back. Even so, my average 
mileage has exceeded 37 mpg. I expect 
this car lo get better than 40 mpg once I 
r;ike to the interstates and am able to re- 
ally cruise in fifth gear,” 

Styling tended second spot— right be- 
hind economy — on our owners' state of 
most- 1 iked features. "I call this class with 
economy " beamed a South Carolina air- 
craft technician, "and even if my 626 had 
cost $2000 more, I would have bought It 
irv>* w. i . because of its classy, expensive 
look." 

A Florida airline ticket agent added, "It 
looks like the 522,000 Mercedes.” A 
North Carolina deed clerk: "You get the 
classic look of a bigger, more expensive 
car," And a Wyoming data processor: 11 1 
really tike the way the 626 coupe looks — 
sporty and expensive, yet It's actually rn- 
ex pensive." 

Most owners found enough head- and 
legroom in both front and rear seats, even 
in the coupe. The fold-down rear seat- 
backs came in for a good deal of com- 
meni An Ohio accountant wrote, "I didn't 



think I d ever use this feature that allows 
access to the trunk compartment from in- 
side the car, but \ use it all the time." 

A Florida plumber tacked a noie onto 
his questionnaire thai said, "The day I re- 
ceived your letter, my wife and I just re- 
turned from vacation. We had com- 
mented on just how much we could fit into 
the oar with the back seat open. Here's 
the list: large and small suitcases, two 
golf bags, overnight case, ice chest, two 
medium boxes, toolbox, five shoeboxes, 
a 1 0-lb bag of charcoal, live cases ot 
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Front sots recline, adjust for raker, lumbar 
support. Owners praise rear legroom. 



Mazda's third winner 

Toyo Kogyo has tradilionalSy built good cars, 
but problems with its early RX-2-3-4 rotary 
engines left Mazda wiih a tarnished reputa- 
tion as a carmaker. 

During the past three years, though. Maz- 
da has brought In three solid successes. 

First cam@ the subcompact GLC in 1977, 
Then the RX-7 spoils car for 1970. and final- 
ly the 626 coupe and sedan lh<s year. All 
have earned high praise from the press and 
enthusiastic endorsement from owners. 

The 626 uses conventional engineering 
bul adds a number of refinements Wind-tun- 
nel development iod to aerodynamics that in- 
creased the car's Hue I mils age by just over 
two mpg at 56 mph. 

A crossflow aluminum hemi head with side 
overhead cam (sohe) lets the l20-eu,-in,, 80- 
hp Four rev Ireely to 6000 rpm. The stan- 
dard five-speed transmission has an 0 66 t 
overdrive high, and variable-rate rear coil 
springs (tapered wire) improve both ride and 
handling. 

Interior refinements abound. Noi only do 
the rear seatbacks fold forward to give ac- 
cess lo the trunk, but there are two gtove- 
oohrs — a smalt one ahead Of the driver and 
another wrth movable partitions lor the pas- 
senger, Front seats recline and adjust tor 
lumbar support. Outside mirrors and The 
trunk release are electrically activated 

Because the 626 comes with a long list ot 
standard equipment, options are limited pret- 
ty much to airconditiontng. automatic trans- 
mission and styled aluminum wheats,— M.L 



A NATIONWIDE SURVEY BASED ON 2,290,608 OWNER-DRIVEN MILES 




Flexible, witling tour-cylinder 
engine got goad marks for 
smoothness, spnghtllnass. 



Owners compare 626 with Alfa, BMW and 
even Mercedes In workmanship, quality. 



Front suspension uses 
traditional MacPherson struts. 



Splh rear seatbacks tilt forward tor trunk 
access. Large objects can be fitted. 
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To ha Ip protect grinding wheets agamsl Chipping while they are 
stored close together or when being roughly handled while off 
the grinder, encircle ihem with large rubber bands, strips of 
leather or other belting. Make the large rubber bands by cement- 
ing pr stapling together ends ol rubber strips cut IrOm discarded 
bike-tire inner tubes. Cut the stnps-tosuit I he width otthe wheel's 
edge, The old-fashioned boo*, bands are also line for making the 
wheal protectors. The bands should fit snugly so they'H be held 
in place by their own tension Old trouser bell s are a good source 
gf leather. 

If you prefer lg use non rubber covers you can keep them in 
place either by gluing or taping the overlapped ends and/or se- 
curing them Iq the wheels with one or mors ordinary rubber 
bands. Several ol these methods are illustrated in the top photo- 
graph above. 



Fancy, polished destgns on smooth metal or plastic surfaces, 
similar lo those sometimes seen on older watches, can be made 
with a flat-ended pencil eraser. The pencil is clamped in a drill- 
press chuck and brought momentarily agamsl: the workpiece 
surface to produce a spot. Dn II -press Speed need no! be great, 
The spots are Overlapped m various ways, by mpvmg (he work* 
piece freehand or wilh a milling-table attachment, if you don't 
like your results the first time around, you can erase the design 
by careful rubbing with a fine abrasive cloth and start over again 
Freehand polishmg can ba dons with the pencil chucked in a 
portable drill 



Decorating metal and plastic 
with a pencil eraser 



This is the fifth in a series of articles by noted wood craftsmen 
and metalworkers. This month's expert is Walter E. Burton, a 
long-time contributor to PM who specializes in metalworking and 
shop hints . His first contribution to PM was in 1921, Here is a 
collection of some of his best stunts. 



Protecting grinding wheels 
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Starting taps straight 
with a drill press 

A drill press- provides a handy way to start a 
threading tap straight, so it will cut cleanly and 
accurately. Clamp a center punch in the chuck 
and align it with the hole to be threaded Tight- 
en a tap wrench or clamping pliers on the tap 
shank. Then position the center-punch point in 
Ihe lap's tenter hole. While exerting spindle 
pressure to Keep the point m place, turn the tap 
Slowly with the wrench. II Ihe tap has no center 
hole in its shank end, you can either drill such a 
hole or clamp the tap directly in the drill -press 
chuck and turn it by hand, rather then with 
power. 



Peel workbench pad 



Invaluable V-blocks do many jobs 




One ol the best ways to recycle outdated 
mail-order catalogs, telephone directories or 
magazines is to put them to work as work- 
bench pads, Such a pad serves many pur- 
poses: Use it for catching droplets ol glut 
and tor cleaning glue-bottle lips (see photo), 
Pads provide an absorbent wiping area for 
cleaning small brushes. They also make a 
ro&ifient "culling board" which will not dull 
your kmle quickly. Finally, keep pads handy 
to serve as fl temporary parking place tor 
messy Hems, such as paint-can lids and wet 
or oily parts. Soiled pages can be discarded 



Many years ago I bought two steel V-blocks al a used-tool shop. Each weighs, aboui 
2Vi lbs. and measures 50 - &5* 60 mm. The pair have proved to be among my mosl 
useful bench toots, 

V-blocks aid in holding cylindrical items, while spotting cross holes with a punch 
and later while drilling. They can also serve as weights for various purposes, substi- 
tute for light-duty anvils and help keep parts aligned while you are gluing them 
together, 

One block has a threaded hole, which can convert il into a base tor a magnifier or 
other instrument Tap Ihe hole to suit your needs See the plan below lor making a 
similar pair for your shop. 






Sure sealing of 
paint-can lids 



When a paint can is opened and closed re- 
peatedly. the l?d inevitably accumulates an 
uneven deposit of hardened paint To assure 
lhal it win seat tightly, the ltd should be re- 
turned to the same position each time In or- 
der to do it. make match marks on the lid and 
can side (see photo). These may be triangu- 
lar as shown, or of other shapes coded to 
indicate paint type. When possible, the 
marks should be made with pamt from the 
can to indicate the color inside of it. Tap lid 
snug iy into the correct position between work 
sessions. 
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10 great shop tricks 




Jeweler’s saw cuts bolts 





To scribe a circle on a metal, wood or plastic surface without 
marling the middle, position the compass poin! on a “portable” 
center mark, This consists of a shallow indentation made with a 
sharp -pcwnted punch on a piece of sheet aluminum or other 
metal. It's held temporarily in place on the workptece with mask- 
ing tape. The bottom of the metal piece should, of course, be 
completely free of any sharp projections to prevent the work 
from being scratched. After you have completed the scribing ot 
the cinclB, you can peel off the tape and put aside the metal 
canter for another job 



It's surprising what the skinny blade of a jeweler's saw can cut. I 
often use such a saw for removing excess lengths from botts— 
even sizable ones (such as the V*-2Q bolt in the photo above). 
This tool makes a dean cul that requires little or no filing. A 
moderately fine blade serves for all-around use. I! should be 
handled with care. 

A blade lubricant, such as suifurizad cutting oil (not lubricating 
oil), will improve cutting action and prolong the life of the 
blade. 



A ‘portable’ center mark 



A block of rigid plastic 
foam, salvaged Irom a 
shipping canon for a cam- 
era or appliance, can be a 
useful workbench acces- 
sory. Mounted on a near- 
by wall, it is used to hold 
loothpicks, pms, small 
Screwdrivers, awls, nails, 
screws and any other 
small nems lhat can be 
pushed or lurned into it. 
Mole: If double-poi nled 
toothpicks are stuck into 
such a pad {they are use- 
ful tor applying dabs of 
glue), the sharp outer 
ends should be clipped off 
to prevent pricking your 
fingers as you reach lor 
tools 



G lued assemblies h ave a habit ot sticking to work surfaces while 
the glue sets. Make a useful shop item that provides a flat sur- 
face on which a glued-up workpiecs can dry wilhoul slicking, by 
slipping a plastic load ar shopping bag over a rectangular piece 
of hardboard. Most glues won't stick lo (he plastic very tightly, 
and you'li find that it's easy lo peel off the work from (he work. 
Such a work surface can be used for numerous olher messy 
jobs, except for those that involve solvents which would dissolve 
the plastic. 



Foam packing is handy 
for storing small items 
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T he usual way to repair a hole in 
dry wall involves enlarging the 
hide by cutting it back to the centers 
of the closest studs. Then a large 
patch is nailed to the studs and the 
joints Eire concealed with tape. 

Using this method, however, you 
ran repair the su me hole £ in a wall or 
uther vertical surface) simply and 
ijuiekly with el smaller plasterboard 
patch. Doing it this way eliminates 
the joint tape step. 

To do a first-class job, follow the 
steps show'll below . — Pat Ganparre 



9 easy steps 
to patch holes in 
drywall 




I Thls doorknob- size hole is p disturb- Use a keyhole or sabre saw to cut smeller I ban the hole on each tide. Score 

tofl but common sight In drywall hous- A damaged area Into a square or recten- the lines with a knife; cut through the paper 

es where children and teenagers live. gle. Welch for pi pea or wires behind wall. backing end s lightly into the piaster 





W 

4 Snap end peel otf paper becking and 
piaster from the borders. Leave center 
plaster attached la the front border paper. 



7 Position the patch, then carefully 
press It Into the damaged area. 




5 Sand only the outer edges of the paper 
with 120-grlt abrasive until they taper 
as much aa possible. This feathering oper- 
ation will assure Invisible joints. 




Apply joint compound to the back of 
the patch. Make certain that you put a 
heavy deposit around the Inside comers. 





8 Uslng a 4‘ln,-wlde, flexible drywall 
knife, go over the patch and squeeze 
Its paper edges flush with the wall. Be sure 
to work over the entire surface of the Joint, 
so that the com pound a rou nd the patch wil I 
adhere properly to the well. 




9 Let the Initial coat dry for 24 hours and 
sand smooth. Apply a final, thin coat. 
When dry, sand this coat, paying attention 
to the edges' then prime and paint. 
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T here a re two important reasons 
why so many people these days 
are lugging home unpainted furni- 
ture: Economy, of course, is the pri- 
mary motive. Careful examination 
reveals that some manufacturer a and 
retailers now offer well-made furni- 
ture at reasonable prices. 

The second reason is the waiting 
time for finished furniture; it isn't 
uncommon to wait six months for a 
chair, as an example. Most unfinished 
furniture, on the other hand, can be 
Carried home the day that you buy it. 



PM commissioned three top-notch 
designer-artist s to develop three dis- 
tinctly different "looks' 1 for furniture- 
in-the-raw. The successful results are 
shown on these pages. And full in- 
struct ions and plans for all the de- 
signs are given, so that you can 
duplicate what you see. 

We’ve supplied the patterns in two 
forms : You can use the art and grids 
that follow to make enlarged tracing 
or cutting patterns. Or you can cut 
out the patterns on the last page of 
this story, treat them as described 




Hard -pa in led Pennsylvania Dutch de- 
signs, traced from patterns you cart 
make, give warmth and charm to other- 
wise plain desk and cheat of drawers. 
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and use a projector to enlarge them 
to the size you want* 

General finishing instructions 

Fallow these steps, and you can be 
sure of professional-looking furni- 
ture, no matter which pieces you 
chouse to duplicate* 

■ Inspect the wood surface in a 
strong light to check for dents, bumps 
and the like, t’ge wood filler to fill any 
Large cavities. Small indents cart often 
be raised flush with the surface hy 
applying a damp cloth and hot iron 
over the damaged spot. 

■ Using 120-grit paper, sand all ex- 
posed surfaces smooth; on flat sur- 
faces a sanding block is a helpful aid. 
You can make one by wrapping a half 
sheet of sandpaper around a wooden 
block, padded on the bottom with Vi- 
in. -thick sponge rubber or felt. To 
prevent surface scratching, rub sand- 
paper with the grain, not across it. 






Would you believe Ihm the eleganl orien- 
tal ensemble (above) star led life as low- 
cost. ready- Id -11 n lib furniture? Flower* on 
I ho screen, at well as the decorative 
motifs on cabinet front and cube lop 
(above, faff), were c reeled using care- 
lully cut tleaclls and tpray paint* 

the desk* chcel and bed nl lefl were 
changed into a cosmic habitat suitable 
for today's space-age kids. M's a lali-sale 
project they can do themselves by culling 
designs out of self^adhermg plank. 

If there are any sharp exposed edges, 
break (round) the com era slightly 
by sanding them. Use progressively- 
finer grit papers until all scratches, 
are removed. Finally, vacuum or dust 
the furniture piece, Wipe with n tack 
cloth before proceeding. 

■ Seal all surfaces of softwood fur- 
niture with a mixture of equal parts 
denatured alcohol and 3-lb,-cu.t shel- 
lac. The sealer coat prevents resins, 
iPlea&e -turn to pace 93J 



PM color pherge, Siww fty 
Slylmg Gob# Horne* 

0#sign i#d wecutwi; Paringy lv#n a Oulth 

Lso Magai; onenl#l. Slafl Ounai cmmLe hob tm. 
Doug Eisman 
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WORKSHOP MINICOURSE 

BANDSAW BASICS 




HAMDLF 5 

WHEEL 

GUARD 

ON-OFF 

SWUCH 






PEDAL FOR 
PE T R ACT A6 LE CASTERS 



QFThQNAL 

LAMP 



BLADE 
HACK ING 
HARDWARE 



Bandsaw parts are identified on author's 
14-in. Delta saw. Tool capacity refers lo the 
distance between blade and arm {throat}. 




With wheel guards (covers} removed, it is 
easy to understand the principle of band- 
saw cutting. Under tension, the blade trav- 
els around both wheels. 




Table insert should always be in place 
when the saw is in use to support the work- 
piece near the blade, it is removed to get 
the blade in and out (using the table slot 
visible in the foreground}. 




Bandsaw blades you should know: 1 Regu- 
lar teeth tor ferrous metals and wood. 2 
Skip tooth has wide-spaced teeth for high- 
speed cutting, fast chip clearance. 3 Wavy- 
set hacksaw-like blade for tubing, pipe and 
the like. 4 Raker set, a general-purpose 
blade usually used on thick stock when a 
fast cut Is wanted. 




3-i /r 



SMALLEST 
CUTTING* 
H API I / 



SMALLEST 
'ZW CUTTiNG 
RADII 



Bandsaw blades are available in widths 
from 14 to % in. The narrower ones, obvi- 
ously, can make the tightest turns. 




TAB LE 

ALIGNMENT 

PIN 



Table-alignment pin keeps saw table level 
on both sides of blade-changing slot. 



A bandsaw is a relatively simple 
machine consisting of a pair of 
wheels around which a blade trav- 
els, a table for supporting the work- 
piece, and guides for keeping the 
blade running and cutting in accu- 
rate fashion. A well-maintained 
bandsaw, in my opinion, is one of the , 
most valuable tools you can add to 
your workshop. With it, you cun * 
make simple rips and crosscuts 
while the better-quality tools also 
are equipped with adjustable tables 
for making compound cuts. Welt 
have more on this versatile tool next 
month. 




Close-up view of blade support and guides 
reveals the basic simplicity of design. 
Blade guides should ride just behind the 
gullets while the backup bearing supports 
the blade as the work is fed Into the teeth- 
The entire assembly can be adjusted up or 
down to suit depth of cut required. 




After a blade Is installed it must be ten- 
sioned and tracked using this hardware, 
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Before our decorating job, the Pennsylva- 
nia Dutch" pieces looked pretty dull 




Tape the pattern In place over graphite pa- 
per. Trace outline with a ballpoint pen. 




Last, apply the detail colors, the while dec- 
orative dots and the greenery, 



Begin painting the largest area Of color 
(blue}. Finish before starling next color. 




SMALL BIRD 


1 SCI, - 


i :■> 




K] 
























£-■ 






























V, 
















T 1 


























J 




3 ■ 1 




t>) 












* 














\ 






jVi 


V 1 




\c 




n t 








o 


J 














































BIG 0 


RD: 


















i SO. 




- 

























UN PAINTED FURNITURE 

|Conjtou«d from pag e 97 j 

especially from knots, from seeping 
through the enameled surface that 
follows. After the sealer is dry t sand 
again using 180-grit paper, Dust and 
wipe with a tack cloth. 

Prime -paint all exposed surfaces 
with an undercoater, or thinned fin- 
ish coat, to provide a smooth, non- 
porous surface for good top-coat ad- 
hesion, Since the primer or under- 
coater is white, and tends to lighten 
the final color, try mixing in some of 
the colored enamel* or use artists' 
pigment from the tube to tint the 
undercoat. Be sure to mix thorough- 
ly, This prevents a visual dilution of 
the final color, j V ote/ As an alterna- 
tive to the two-step sealing and un- 
dercoating process, apply & pig- 
mented shellac such as Bin or 
Enamel ac. 

Next, apply the first coat of enam- 
el paint. Begin by submerging the 
bristles of your brush halfway into 
the paint and applying the enamel 
evenly on a small area of the wood, 
moving in the direction of the grain. 

Apply more paint evenly across 
the grain so that the paint fills the 
wood pores. Tip off finish with the 
grain to smooth the surface. 

Let the first coat dry. Then sand, 
dust and apply the final coat. 

Pennsylvania Dutch theme 

The Pennsylvania Dutch designs 
are traced directly on the furniture, 
then hand painted. First prepare 
and paint the furniture following 
the general finishing instructions 
on page 97, using the finishing mate- 
rials listed below. 

Use the photo on page 96 to iden- 
tify pattern placement and color. 
Enlarge patterns to full size by 
using grid or slide- projector. 

Tape the graphite paper and pat- 
tern in place on the furniture. Trace 
the pattern with a fine-point pen. 

Remove the pattern and graphite 
paper and begin painting the largest 



SUPPLIES— PENNSYLVANIA DUTCH 

fyrfllliw# 1 LMaef&nCk eftarf Sears, Rfleta^kirtfl Cd.; (Mi. 

Ct*w*.dr*w*r choj!. Montgomery Wind 
Plbii: Fuller O'Brien jUcysi -r*m qlnr.s Pfwnqrf und*fca»hmg, 
Gakton Field, Ltwrty Blue, Ultra Hed. ultra G.'«n, White 
Wfin} 

Aooeeeoftt; CilH3>Cflt. Now City. N Y. 1QBW. 

vnim player soil sculmu'fl Pamela Oww± Fas! Aye-gal*. 
VI.. (trough Fiddleela. 

Mitt: Trfriirtfl papBf, tjrifcp#irte paper |fl wiped Off more eeiity 
[hail r.iirhnn: . turpentine, ceUjlow tape. line tjp. -point p#n. 
w?tton swato. Noe GO. i and 4 areas' 



FINISHING MATERIALS— ALL PROJECTS 

SartdpafW. 120- nod 1*}-grrf Uirwium curt* Of garnet; 
upemcu.il ??0- *nsf 20G gnt garnel 360-gnl silicon cartHda, 
eeidry 

T«Ha: d^opdoth, tack coin sandrtg &acm fljeo-qmiiity flat 
twuah. 

Htt.: 3-lb eui sheime, den.iiyrep 4iw*cn. ufuJeruoalinfl 
(same make 4s pn nt (as needed], Elmers or ptfter 
"d«l filler 
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Lattice was applied to this screen; tope 
were added to the cube and cabinet. 




The paint dries quickly. Almost immediate' 
ly, you can carefully remove the stencil. 




A sharp hobby knife cuts the kraft-paper 
stencil tor black areas of c ah Inal design. 




Repeat stencil procedure with the orange 
pattern. Apply Spray paint, allow to dry. 



color area, blue or red, with a No* 4 
brush, After this paint dries, paint 
the next largest color area. Use a 
No. 1 brush to paint medium-size ar- 
eas. Paint the white decorative dots 
with a No. 00 brush. Paint the green- 
ery with a No, 1 brush* 

Oriental motif 

Designs on the oriental! furniture 
are stenciled and spray-painted. 
YouTI need to add tops to the table/ 
storage cube and the cabinet and 



ORIENTAL SCREEN DESIGN 




Spray* paint after rubberH»menU!Hj and 
burnishing the stencil edges to the work. 




Stencil la removed and project Is complete, 
II needed, touch up with small brush. 



also apply a design made of lattice to 
the screen, to duplicate the finished 
pieces that appear in the top photo 
on page 97. Use the finishing mate- 
rials listed on page 99. 

T&hleMorage cube* Cut a plywood 
or particleboard top for the storage 
cube. Nail two dents inside the cube, 
centered on opposite sides, so the top 
is flush with the sides. Bore four fin- 
ger holes carefully positioned as 
shown in the color photo. Then paint 
cu^je and add the stencil design. 

Cabinet: The cabinet is topped 
with plywood or particleboard. Nail 
the top to the cabinet with lVfc in, 
(4d) finishing nails after the cabinet 
has been painted. Then glue protec- 
tive vinyl to the top taee list of sup- 
plies below). After the glue sets. 



SUPPLIES— ORIENTAL MOTIF 

FurtiSurt: I'flblfr'si&faEIff cube J C cabi-e:, Seans. 

RWwek Qo : screen. Montgomery ward 

GhrcilructlQn mgtertiki; 

cube Viii plywood ot pa^jda- 

board. 2. deals, V Mushmy r»iulj, 

CsW»f. '•wlJ^irJWpfKHiwdSr partMeiraard : i' *<i hm 
ishififl riiilx : 1 Vi' 4d finishing na Js. Goodyear Ewgleam M- 
Pumxrae V*n^. Goodyear 300 adhesive ItalV torrwi 
guard molding 

Fotdm$ se/eart- tariW i 106' wee. ««Mi glue 
Fslnt: Krytpfl &VMei C*frar Acrylic sealanl arid An- Fwpose 
White- prnn*r. plus the te-twing Krylon spray enamel painfc 
For la We '.sronagfl es'be Ma^xurn Change, gloss block jot 
hque white. tarcj&vM, .iriciqije wnrts. ginss Mart. UM- 
nnCtanga, SvnsM Orange: tor Mdlrfip screen, gtoss Mart. 
bew, Sparroh ferewn. animus while, plus small jars of 
bngm yellow, Mart, and Turquoise 
Mlsf iKqintf rhtnfwir. carbon paper, tracing paper, Crown 
krart paper, lubber ceme«1. plywood i> laniuied week sur- 
taCe iharo noddy kmle and small painl brush . 
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trim excess vinyl with a razor knife. 

Seal, prime and spray-paint the 
corner guard (molding) a Sunset Or- 
ange color, sanding and dusting be- 
tween steps. Miter-cut the molding 
and attach it in place with 1-in. fin- 
ishing nails. Set the nails; fill the 
holes and retouch the paint, 

After the design has been sten- 
ciled an, the cabinet doors can be fit- 
ted with oriental-style pulls. 

Folding screen: Seal, prime and 
spray -paint the lattice strips gloss 
black to make the designs on the 
screen; sand and dust between 
steps. Then cut the pieces following 
the art on page 100. Spray-paint the 
entire screen beige and the edging 
gloss black. Next, cut the lattice 
pieces and arrange them on the. 
screen* Be sure you make the angle 
cuts so the pieces can be properly po- 
sitioned painted-side up and glue 
them in place. You may want to re- 
touch the ends* Finally, paint the 
stencil design. 

Making oriental stencils 

Draw patterns full size onto trac- 
ing paper. Use carbon paper to 
transfer the patterns to kraft paper 
to cut the stencils. First, apply rub- 
ber cement on the back of the kraft 
paper to adhere to a plywood work 
surface. 

Cut out the stencil using the color 
photo as a guide. Make sure you cut 
out only the area that you want to 
color on each stencil. All pieces of 
furniture require two stencils; black 
and white for the table/storage cube, 
black and orange for the cabinet, 
brown and white for flowers on the 
folding screen. 

Carefully remove the cut stencil 
from the plywood* When you reuse a 
stencil, apply another coat of rubber 
cement, let it get tacky, and then 
burnish the edges securely in place 
on the painted furniture so paint 
won't seep under it. 

Apply two light coats of paint, 
preferably with the workpiece in a 
horizontal attitude, to keep the 
paint from seeping under the edge of 
the stencil. Since spray paint dries 
quickly, you can remove the stencil 
immediately after spraying. Apply 
finishing touches of yellow, black 
outlining and turquoise to the flow- 
er on the folding screen. 



SUPPLIES— COSMK HABITAT 

Fumitgn*: piaiinrrn &ed Stars. RmtxK* and Go., SKfaLary 
dtes*. chest el drawers. J C. Penney. 

Oeearetlona: Con-Fact ae)J fahas.w# pJajttc -n whr», terrain. 
EfSii. ehitsma, rad, Jtana and black 

Aceettpriea.; PWlp's Ctwl d the Stars lover t»d|. $4 50 
postpaid. Jupiter 1 * Gie&t Red Spot pooler {ave* desM $£ 
postpaid, from Planetarium Shop. The American Museum- 
Hayden Planeta/ium, BUI Si and Central Rarh West. Hew 
York, N Y. 1D024, 

lilac .: frtc*i4 pi* pet . yi-aphrM- or carbon paper, tmUpcwm pen. 
stiiwons. tu«? y knife, motel airatpHledge 





Tt» ProJect-a-Plan method of enlarging a 
pattern to any else you need la a simple, 
three-step exerdee. Flrtt, clip drawings 
from the magazine page. Coat them with 
vegetable oil to make ttta plan 'transpar- 
ent/ Second, Insert the paper “Him 11 Into a 
3.5-mm cardboard slide mount available at 
camera shops. Third, place the slide In s 
projector and poafUon ft the proper dis- 
tance to get the sla plan you want. Trace 
the plan onto paper fattened to the well, or 
directly onto the painted piece, 

DECEMBER 1979 101 j.. ...... j 



3 PROJECT T HE SLIDE ONTO A WALL 
TO enlarge IT FOR TRACING. 



J INSERT IT WTO A STANDARD 
* 35 MM CARDBOARD SLIDE MOUNT. 



Cosmic habitat 

The furniture in the cosmic room 
is decorated with brightly colored, 
self-adhesive plastic which you can 
purchase by the half yard. After the 
furniture has been prepared and 
painted as described in the general 
finishing instructions, draw the dec- 
orative patterns to size. 

Turn the tracing paper over, top 
aide facing dmon on the back side of 
the self-adhesive plastic* Using 
graphite or carbon paper, trace the 
shapes and cut them out. It helps to 
use a hobby knife and straightedge 
to make clean cuts on straight 
pieces. Peel off the backing— a little 
at a time on large shapes- — and 
smooth plastic in place. Puncture 
smalt air pockets with a pin. 1*1 

{Pi&asQ mrn page for cosmic habitai art) 

HOW TO USE PM S PROJECT-A-RLAKS 

| CUTOUT PROJECT -A-PLAN AND 
COAT IT WITH VEGETABLE OIL. 



0 © 



CUT ALONG DOTTED LINES 




See reverie tide 




Adding cosmic designs of stick-on ptaatic Piaatlc is smoothed in place after It Is Cut 
to pieces Is an easy, no-mess project, wfrth a knife and straightedge. 



of page for 



Pro jact-a- Plans 




Draw the figures on the beck of the self- Remove the backing and smooth pieces In 
adhesive plaafic. Then cut them out, place- Overlap colors as needed. 
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A Warn to brighten up a tired or ugly wall, but 
not with paneling or wallpaper? Paris Wall, Im- 
ported from France, is a textured wall covering 
that can he applied over cracked plaster ce- 
ramic tile or cinder block, It also goes over 
paint , drywal I , plywood , paneling and most oth - 
er surfaces. According lo the maker, it 5 easier 
10 install "hart wallpaper, and its special back’ 
mg is sard Id bridge minor surface gaps to give 
a smooth wall surface. It comes in five different 
patterns . About £ 1 A 9 per sq mere foot insl-al led . 
Forbo North America lnc„ 2TB West Orange 
SI., Lancaster, Pa. 17603. 



B Home electrical wiring often requires the 
installation of new safety switches. The 60- 
ampere unit from Wadsworth features qulek- 
make-and-brflfflk knife blade design. Models 
can be made with or without fuses. The knife 
blades are visible far greater safety and the 
module itself is compact lor gang mounting. 
Both front and side operation is possible. It's 
for 240 volls a.-c. and is UL approved. Model 
32-2635N is about S41 from Wadsworth Elec- 
tric Manufacturing Co. K Covington, Ky. 
4 TOT 2 



C What could be nicer than a roaring lire on a 
cold winter's night? And what could be uglier 
than a lilthy. sooty fireplace end hearth? Butch- 
er’ s Fireplace and Hearth CJeaner is said to 
remove dirt, Soot and water stains from brick, 
marble , state, lieldstone or any other hard sur- 
face. Cleaner sprays on and wipes off; it con- 
tains no acid and wifi not harm skin, clothing, 
paint or metal, the maker claims, A 3 , 2 -ounce 
bottle with pump spray retails lor £2 .69. Butch- 
er Polish Co., Marlborough, Mass. Of 752. 



Q 

D Whole- house humidification is now easier 
for homes wilh forced hot-air heal and restrict- 
ed space for ihe installation of an in-system 
humidifier, claims the maker of the Good-Bye- 
Dry Mist r. The compact 3xGx.6-inch unit fs said 
to install in one hour in round or square duels. 
A three-position nozzle permits upside-down, 
right-side- up or under-theduct positioning. 
Bated at B ro 1 6 gallons per day. unit afso tea- 
lores dual filtering system and anlidnp nozzle 
sleeve. It's about £80, wilh humidislat, plastic 
lubtng, wiring, transformer, saddle valve and 
hardware. Comfort Enterprises, 1200 Boston 
Post Fid., Box E. Guilford, Conn. 06437. 



NEW NOW 
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Auxiliary heaters put heat 
where you need it 



Space heaters can save fuel dollars 
if you know how to use them. 



by Charles E. Rhine and 
Mori Schultz 



N ot fto long ago, it was common 
for a house to have several 
heaters that could be turned on — ■ 
and then off — when and where they 
were needed* Coal or wood stoves or 
fireplaces glowed in many rooms, an 
oil heater kept the long halt warm. 
Perhaps Dad* upon rising, lit a gas 
heater in the bathroom to dispel the 
chill and Mom turned it off once all 
the children were off to school. 

Although no one today would 
want to give up the convenience and 
cleanliness of central heat, there 
may still be a place in many modern 
homes for updated versions of yes- 
terday's space heaters. Used wisely, 
the right units can add a ‘'zone capa- 
bility" to even the most inflexible 
central heating system. A wood 
stove in the kitchen, for instance, 
will keep an early riser toasty, while 
the rest of the family is still sleeping 
under blankets, and the house ther- 
mostat is set low* 

In a few cases the auxiliary heat- 
ers may be less costly to fuel than 
the primary heat plant. A heat 
pump, for example* generally uses 
far less electricity than resistance- 
type heaters. Wood and coal are also 
often bargain fuels — especially 
wood, if you are able to gather it for 
free. 

Even if an auxiliary heater won’t 
save you any money (by allowing 
you to run the furnace less or by us- 
ing a cheaper fuel), it could still 
serve as a standby in case of a power 
failure. Moat modern oil burners are 
useless when there is no electricity. 
Your savings in frozen pipe repairs 
and runny noses, makes backup 
heaters worth serious consider* 
a lion. 



You can creata your own lone-heating *ys- 
tsm by using auxiliary heaters In room* 
whan and where your family la active, while 
keeping the thermostat (1) at ®2° F. or less 
for the rest of the house. Some possibilities 
Includes a prafsb fireplace In a bedroom (2), 
a heat pump in the dan or family room (3). a 



fireplace Insert In the living room (4), a 
wood- or coal-bumlng stove In the kitchen 
(5)v an electric space heater In the bath- 
room (6), a furnace add-on In the basement 
that can heat a few rooms or the enllre 
house (7), an oil or kerosene heater in a 
well-ventilated garage or workshop (8). 



Wood and coal stoves 

Wood stoves are apparently the 
people's choice — and coal-burning 
units are also gaining in popularity. 
Some units are designed to fit over 
the opening of an existing masonry 
fireplace and make use of the exist- 
ing flue. If you do not have a spare 



flue* a prefabricated chimney can be 
installed* 

To get the most out of a stove, lo- 
cate it centrally on a first floor. If 
you can put it near a stairwell, the 
heat will naturally circulate to the 
rooms upstairs. If you use it in a 
room isolated from the rest of the 
house, cut a couple of openings 



through the ceiling to the room 
above. In this way, you can get dou- 
ble duty from the stove. An ideal sit- 
uation would be to use the stove to 
heat a room where the family activ- 
ities are centered in the evening — 
and allow the heat to circulate 
through ceiling vents to the bed- 
room above during the night. 
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WOOD AND COAL STOVES 




Large coal reservoir and gravity-feed sys- 
tem in Le Coal Machine from Franco-Beige 
provide Hours of untended bum time. 



A WOGDBURNER CAN 
SAVE VOU MONEY 



Heat per cord 
(million* or B T.U.sl 


Green 


Sssaoowl 


Ash 


16.5 


£0 


Bwch 


17 3 


21. e 


Bitch, while 


17.3 


21 3 


Eha 


14,3 


1 7,2 


Hickory 


207 


246 


Maple , sugar 


16.4 


21.3 


Oak, red 


179 


21 3 


Pina, while 


12-1 


13 3 



If yOo want 10 figure oul How much you 
save by burning wood instead o( oil. d>- 
vide the B.T U. value of your eord ol wood 
by 1 40,000 (see chart above) The result 
is the number of gallons of oil it takes Eo 
make the same amount ol heat as your 
cord ol wood Then multiply the number 
of gallons by ihe price you pay per gallon 
Compare Ihis wilti the price you pay per 
oord, Ta compare with pas, calculate in 
the same manner, except divide by 
1 00,000. This tells you how many trwrms 
ol gas are needed to do I he same job, 



A coal stove can, of course, be used 
in the same way. Makers of most 
units recommend using the cleaner- 
burning anthracite, or hard* coal. 
Some coat stoves employ a gravity 
feed* which will let them burn longer 
between fuelings than most wood 
stoves. 

The biggest drawbacks to coal are 
finding enough spiice in the base- 
ment to store it and getting rid of 
the ashes. 

Prefab fireplaces and inserts 




If you want romance and B.T.U.s, 
too, choose one of these attractive 
units. Unlike conventional masonry 
fireplaces, they will put plenty of 
heat into your house, And a unlike 
the typical stove, you can still watch 
the lire. 



late the heat through a metal shell 
around the firebox produce the moat 
heat, about 30,000 B.T,U,s with 
some units. Designs which rely on 
natural circulation of hot air don't 
produce as much heat* but are less 



Units which use a blower to circu- expensive. 




Hearth Mata Fire- 
place Stove from 
C&D Distributors 
(left) is Installed In 
an enisling masonry 
fireplace. Barrel kits 
from Sol 2 (top) and 
Country Craftsman 
East {right) are high- 
ly efficient, low-cost 
wood burners. Two- 
barrel stove pro- 
duces twice the heat. 
Kits range In price 
from 130 to £50. 



Some units, which can he framed 
and finished to look like a conven- 
tional fireplace, come with duel kits 
that let you direct hot air flow 7 to the 
room the units are in, or to any adja- 
cent room, including that above. 

Freestanding units are available 
with or without blowers and cannot 
be ducted to other rooms. 

M os t pref a b ci re u 1 ati n g ii re pi ace s 



STEAM DOME, SOLUS FuEI- 

FOR &TE AW UNIT WAfE H fEMPERATimf 



FURNACE AND BOILER ADD-ONS 





Simple* Multi therm steam or water boiler 
(left) and Combo's waiter boiler {below) can 
be used as add-ons to primary unit and 
converted to multifuel units later. Prices 
are $1000 to $2500 for add-ons. 
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Thermo Control add-on unit by National 
Stove Works is ducted Inio home’s bol-alr 
system. Prices are S0Q0 to S900. 












i>> hftit single rooms at will, they will 
1 *>\' yiMi ■■ pin mbing from freezing if 
thuiVs no electricity. 

Electric heaters, heat pumps 

LL j i-lricity :^an inefficient and ex- 
punsivi- way to heat homes, but it is 
convenient, clean and requires no 
fuel. Used as a supplementary heat 



source in a bedroom at night, for ex- 
ample, it will let you keep the ther- 
mostat for the whole house turned 
down low. 

Electric heaters come in many 
sizes and shapes, starting with elec- 
tric blankets and ending with 
17,000-BXU, units equipped with 
blowers. In between are basehoard- 



PREFAB FIREPLACES AND INSERTS 



The Heat I later prefab 
fireplace kit (left) from 
Vega Industries has 
two ducts and a blow- 
er for forced circula- 
tion of hot sir to the 
same or an adjacent 
room. Outdoor com- 
bustion air Intake kit 
(below, left) can be 
vented into the firebox 
from below, above, 
rear or sides. Fire- 
place inserts (right) 
from National (top) 
and Suburban (bot- 
tom) are equipped 
with blowers and can 
produce up to 75,000 
B-T.U-s. Air for com- 
bustion Is drawn from 
the room. They coal 
from $600 to $600. 



* 






hiive zero clearance rating, mean- 
ing they can be placed just about 
anywhere. All units must he vented 
using insulated, prefabricated Sues, 
If you install one, use Em air-intake 
system that draws air from the out- 
side, This arrangement will net you 
more B.T-U,i- 

If you have a masonry fireplace 
and want to get more heat from it 
without giving up the delights of a 
visible fire, consider a fireplace in- 
sert. Like a circulating, prefab fire- 
place, the insert moves air from the 
room through a shell around a steel 
firebox to heat it, A blower or natu- 
ral circulation is used in order to 
move the heated air back into the 
room. 

Fumaee and boiler add-ons 

Add-on units give you the option 
of burning wood or coal, in addition 
to the fuel your easting burner al- 
ready uses. Hot-air units are gener- 
ally ducted right into the supply ple- 
num, Water ^nd steam boilers heat 
return water, (See .Vote: Multifm! 
Meat-era Let You Choose the Fuel Win 
5urrt, page 121, Oet. 79), In moat 
cases, the add-ons become your 
house’s primary heat source and the 
existing unit, a backup, Although 
most add-on setups won't allow you 
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ELECTRIC HEATERS AND HEAT PUMPS 




Gold Bond a Panelect- 
rlc wiling panels, (left) 
convert a garage or 
workshop to a shirt- 
sleeve environment 
even In winter, $495 
per fQOQ sq. ft. Boo- 
kampa Quartz Energy 
Saver Healer (right) 
heats two quartz tube 
elements electrically 
to produce radiant 
heel. Cosi Is S6Q to 
$60. Compact Zone- 
line 111 Extended 
Range heat pump (be- 
low) from QE has 
healing and cooling 
modes. 




Electric ComforiSenaor' heatere from 
McGrew- Edison have optional 24khour pro- 
grammable timer that can turn the unit on 
and off up to 12 times a day. 






Install heat appliances safely 

When buying any heal -producing appli- 
ance. look for approval by recognized 
test ing labs such as Underwaters Labora- 
tories l hn American Gas Assn or the En- 
ergy T* jsting L;ib in Mnine Even il your 
unis has met these rigid standards, you 
must also be sure it's installed in accew' 
dance wilh-toca) codes and the manubc- 
lurer's recorrvmendalions Insialtation cl 
non- portable units (those requiring a flue) 
should be inspected by the local building 
inspector or fire marshal. Obtain a permit 
before you begin. 

Fur more information write tne National 
Fire Protection Assn . 470 Atlantic Ave, 
Boston, Mass.. 02110 Send $3 tor publi- 
cation 99M, H&at-Produdnff Appliance 
Clearances; £3. SO for publication 211. 
Chimneys. t', replaces and Ue-rrrs and S3 
lor puolicaliqn HS-1D, Using Wood and 
Co 3.1 Stoves Safely. 



sized units and units that recess 
into walls. The larger units require 
connection to a 240-volt circuit. 
Smaller units (5flOO-B.T.I T , and less) 
normally require only 120 volts. 
Look for a unit with a thermostat to 
prevent overheating 1 and a safety 
switch that shuts the heater off if 
it h s accidentally tipped over. 
Radiant electric healers have a 
polished reflector to project the heat 
in the direction you wish. They are 
usually on the low end of the B.T.U. 
scale. They provide a comfortable, 



even heat and are also available in 
the form of panels for heating larger 
rooms. Gold Bond’s Panelectric pan- 
els, which go up on ceilings just like 
drywall, make sense if you are add- 
ing onto, or remodeling, your home 
and don't want to expand your exist- 
ing heat system. Smaller radiant 
heat panels with graphic designs 
are also available for mounting on 
walls or ceilings. 

Electric infrared heaters which 
also produce radiant heat are ideal 
for bathrooms, since they provide 
just enough heat while you’re towel- 
ing off after a shower or bath. Many 
are designed for mounting on the 
ceiling, out of your way. 

Heat pumps don't use electricity 
to heat, only to move heat from one 
place to another. They've been 
around a long time, but now more 
and more people are buying them. 

Why? They are now made better 
and are more efficient. And you can 
get models designed just to add on to 
existing heating-cooling systems. 

The new add-on heat pumps don’t 
replace your existing oil, gas or elec- 
tric furnace. They use it for backup 
heat. 

Heat pumps lose their efficiency 
when the temperature drops way 
down, But the new models have out- 
door thermostats that make sure 
backup heat doesn’t come on until 
the heat pump is at its lowest effi- 

fPtease turn tp jpajje 1.6.1 J 



CAS AND KEROSENE HEATERS 




Atomaster window heater (top 
and above) can be equipped with 
5-gal. oil fuel tank end can deliver 
30,000 B.T.U.s. Reddy heater (left) 
runs on kerosene end is portable. 
Uiirentetf oil or kerosene heaters 
should only be used In weil venti 
Sated rooms. The units range in 
price from $150 to $40O K de- 
pending on their capability. 



Backup heater for installation In floor (be- 
low) operates on natural gas or Liquified pe- 
troleum gas. It's made by the Empire Stove 
Co. and costs $411 to $510. 




ONI HEATER, TWO VIEWS 




This heater from Kero- Sun is well con- 
strue ted, efficient and can be used for 
light cooking and Illumination, too. 



Two good features include pushbut- 
ton, battery-power ignition (A) and 
mechanism (B) that smothers flame If 
healer 1$ knocked over. Price is £149, 



MANUFACTURERS LIST 

Arnrrican.Enortfy H-Jirkfl- r,- fcSioCIflftr? Up iSrnipWK 
Mumihenn LfulBi, Oftc! M *$42 OoiiSMds -Par* 
Or, Liverpool NY 13£B6 

BoeKamp Inc. 0 5JQ Corner 5i . La Gahr 

3204' 

C & D DiKiiKjKtfi Ine Ben 79E. Oepl FW QM Sity- 
OrrtX COrth Ofjfl-74 

Com to Fumact Co Div of Northern •hmCb’^ i rQr 
Vtei! F C!unh Si , C-and Rapes, Motn 55743 
Coujn!ry CfaHsma -r tail Bo 71 EEC StFfltlDHt, Cww 
06497 

emjjHm 34oi* Cd. &Ji 639, III G?232 

r-janeo Bc-gc Fairf-tdr*-:. a. J .4rr-nncii Inc, CnlumtiLrt. 

Circle, New Y0f*, -N Y. 100c 3 
Cionc-M EThkItk CO , jSppoiartiw Park LOurtvito. Ky 
4022S 

Gold Bend Bi,-dinrj P'odueta. 300i hd . CtiP r - 

lolls NC £a2u 

Kero-Sun. Bo* Ken 1 Conn D67S7 
Koelv ng Corp , Monaster Dry Ben 71* Btwnr.j 
Ky 42 401 

McGfenw Sd-sonCO 3 ijflapl* Appeal A Tool C r duo 
r K‘i Norm Slarton &vd , CWumbia Mo 6620 ' 
National Stove Worts l Tt-«m»-Con?rci units | how 
C avern* Rd.. CoO*?.- ■ N v 1 3043 
Snena-^doB*"- WarvjtacMring Pa Bo* SIS Harri- 
sonburg, Va. ZZEG1 

Soli Carp 1 3G76 Marth Station Hi CalurrOia Siairah, 
SfliO 44G20 

5u>teirt)an Manufacturing Co Bo i 399 □..v,< J Kr’ Tcnn 
373S1 

Ve^a induam^s. Heaniiartor Firspaw Div, Mpuni 
Reasani Iowa JL2641 
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A PLACE TO HANG YOUR COAT 




T his attractive colonial wall rack 
wil E delight anyone who has over 
picked up eontp from doorknobs, 
floors, chairs, or banisters. You can 
make it in an evening, 

Lay out the pattern on paper, cut 
it out and trace it on the board. Us- 
ing a sabre saw with a smooth-cut- 
ting blade, cut outline to size. If 
handsaw is used, a narrow blade is 
needed for sharp turns at top. 

Use a drill press or jig-guided por- 
table drill to get true holes for pegs. 
Bore Vi-in.-dia. mounting holes J6 



in, apart to locate over wall studs. 
Counterbore % in. dia. anti % in. 
deep. 

Assemble with glup + finish as dp~ 
sired, lagscrew to wall and plug 
enun te rbo res . — Pet r r ( "o p ot os t n 



MATERIALS LIST— CQ AT RACK 

Mite.: i’f - 10- 3*'j>net)DBfll eagle or namenr. 4^ - A" Sha- 
ker P*S)-.- 2Vi ■ 3' 0iu* slAina'kl lacqufcf 'Avail- 

nblil i'kVp Arm Of ^fOdurtB. Ek’jic 290. bfltfi NY 

ItTH. 

Use router with tt-ln.-radius rouridinfj-over 
bit to shape front edges ot rack. 




1 

% 

I 



f 

*+ 

1 




A PLACE FOR PERIODICALS 



simple tods,-! few dowel sand bo Idly printed 
fabric remnant are &D you need to built) a 
handy and sturdy magazine rack. 



A saw and drill are the only tools 
you*11 need for this magazine 
rack. The fabric retainer can be 
sewn by hand or machine. 

Use a V-block jig to position the 
dowels accurately for drilling. Be 
sure that the pairs of holes at each 
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for your house 



i 

* corner are bored at right angles to 
[ avoid a lopsided frame. 

Assemble dowel frame with glue — 
except at ends of upper dowels (Ft), 
i Leave these unglued until you're 
ready to add retainer. Finish dowels 
fc and allow to dry. Then carefully pull 



CAPTAIN’S LANTERN 




T his decorative candle lantern 
bums with a steady flame and 
produces no heat at side panels, 
making h eat- tempered glass unnec- 
essary. Lifter stick (G) allows easy 
access to candle for lighting or exti n- 
gmshing. 

You can turn the round parts on a 
lathe— or improvise hy drilling and 
inserting dowel segments to achieve 
required shapes. If you choose the 
latter, be sure work is clamped or 
held securely in vise before boring. 
Use drill press or jig to assure true 
holes. 

A tin candle cup can be made by 
fluting a small can lid. Glue it into 
base recess with epoxy. Finish parts 
before final assembly, — Wtftordl and 
El ma IlVdftter. 



out one end of each upper dowel (B) 
and slip on fabric . — Karen Hjemkot 

Editor's note; If friction fit of un- 
glued dowels ih tight, leave them un- 
glued so you can remove and wash 
fabric should it become soiled. 



MATERIALS LIST— MAGAZINE RACK 

rtfy M0. Sum mnd 4»KrlpMgn 

*■ 4 V-Oi m torch (tow# 

B 4 W-toa n l ir torch a>w# 

C 4 T-tou. n l^ torch dew# 

0 i 13 i ao' C a io in. cotton uiwm. suck, 

darwn or *g#Hr Ckkth. 

**!«.: Wlws glue heavy-duty ihr^ati n*in, pwnt or var- 
fltjh 




MATERIALS LIST 

K#V No Slw ir>d doaCTtpClisn | gf a) 

A 2 ** “ 6 «. fi" wafnuT (top and tHRom) 

B * kiik* tOU' isjiinuf ^uqngtoal 
C 1 V’difc- m iff- woinuf pttar) 

D 1 x It* x S-Vi’ #alnur jhoklav Wockj 

£ 3 ^ * v, x walnut 1 inandle ,i#a«wr) 



CAPTAIN'S LANTERN 

t IQ MC'dii, x 1^4' do*# ipags. laper oy 

funding antfs lor easy Insertan, removal) 
C 4 'i * < * t glass 

H i Ban or coal-hangar wf« (hardio) 

rtrrn* fliufl »i nniBh. 2iy-dia. tan iid 
J Any hard wood may oe sutijiiluHtq 
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IWo super shop Ideas 




The best shop tricks come from active craftsmen. 
Here are two winners you should know about. 



RADIAL-SAW 
MITER BOARD 

H ere's an auxiliary table with an 
adjustable fence that lets yon 
cut 15% 30% 4£% and 90° angles with 
the radial-arm saw in the 90^ posi- 
tion. Other angle positions can be 
added to the jig if desired. Cutting 
may be done from either side of the 
jig's adjustable fence (E), This en- 
ables you to choose the straight, 
nonrounded side of the work for 
holding against the fence while 
making the cut, 

Construct the jig as shown in the 
plans* You may want to add a stop 
block to the board underside. Locate 
the block so the miter board will re- 
position in exactly the Same place 
each time it is used. 

The hates bored through the ad- 
justable fence should be made using 
a drill press or a portable drill in a 
portable-drill guide. Bore one (pivot 



1 



hole) near the end of the fence. Bore 
second hole at a point which falls 
above miter-hoard surface in all po- 
sitions, 0 to 45°, 

Mext, mark the pivot hole in miter 
board and align with pivot hole in 
fence. Using the latter to guide 
hand-held drill, bore hole in board. 
Install Teenut at bottom of pivot 
hole and fasten the miter fence to 
the board with a bolt. 

Clamp fence in each angle position 
and use the near hole in fence to 
guide drill through miter board. 
Counter bore for Tee nuts in the 
board’s underside and then tap 
them in. Determine the fence an- 
gles, using an arm protractor or by 
using some simple trigonometry, 
(Sec text for table-saw jig on next 
page.) 

The guide-fence stop is optional, 
but handy for production cuts. The 
thumbscrew acts as a setscrew and 
will secure the stop in any spot along 
the fence. 

The same jig design can be adapt- 
ed to your bandsaws With the band- 
saw miter boa rd, however, the hoard 
moves with the work into the saw 
blade. A slide must he fastened to 



Sllp-on jig tor radial-arm saw lets you cut miters while leaving blade set at W, 




Fence positions ere gauged with arm pro- 
tractor positioned against flat of blade. 
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DETAIL OF PART A 



the miter-hoard underside, so it will 
ride snugly in the sawa's miter 



Jig makes fast work of standard 45 miters, 
aa well as handling 15 and 30 cute. 



Plana show assy Jig construction and 
fence-tiding atop for repetitive cute. 
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